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STATEMENT OF ACCURACY

As required by the Rhode Island Department of Environmental Management Regulations for
Underground Storage Facilities used for Petroleum Products and Hazardous Materials (DEM DWM
UST05-93) Section 14.12 (B) (1), effective December 30, 1993, the undersigned (author) certifies
that information presented in this Supplemental Site Investigation Report for Tank 42 (FACID
3644TNO-42), Tank 45 (FACID-3644TNO-45), and Tank 48 (FACID-3644TNO-48), Tank Farm 4 at
Naval Station Newport in Newport, Rhode Island, is accurate to the degree specified in this report,
the Tanks 38, 42, 45, and 48 Site Investigation Report (Brown & Root Environmental 4/96), and
Work Plan Addendum 4 (Brown & Root Environmental 10/96).

Ja es Forrelli, P.E.
Project Manager

. Tetra Tech NUS, Inc.
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STATEMENT OF ACCURACY

As required by the Rhode Island Department of Environmental Management Regulations for
Underground Storage Facilities used for Petroleum Products and Hazardous Materials (OEM DWM
UST05-93) Section 14.12 (B) (2), effective December 30, 1993, the undersigned (facility
owner/operator representative) certifies that Information presented in this Supplemental Site
Investigation Report for Tank 42 (FACID-3644TNO-42), Tank 45 (FACID-3644TNO-45), and Tank
48 (FACID-3644TNO-48), Tank Farm 4 at Naval Station Newport in Newport, Rhode Island, is
accurate to the degree specified in this report, the Tanks 38, 42, 45, and 48 Site Investigation
Report (Brown & Root Environmental 4/96), and Work Plan Addendum 4 (Brown & Root
Environmental 10/96).

Shanhon Behr
Program Manager USTs
Naval Station Newport

As required by the Rhode Island Department of Environmental Management Regulations for
Underground Storage Facilities used for Petroleum Products and Hazardous Materials (OEM DWM
UST05-93) SectIOn 14.12 (B) (2), effective December 30, 1993, the undersigned (faCIlity
owner/operator representative) certifies that information presented in this Supplemental Site
Investigation Report for Tank 42 (FACID-3644TNO-42), Tank 45 (FACID-3644TNO-45), and Tank
48 (FACID-3644TNO-48), Tank Farm 4 at Naval Station Newport In Newport, Rhode Island, is
accurate to the degree specified in this report, the Tanks 38, 42, 45, and 48 Site Investigation
Report (Brown & Root Environmental 4/96), and Work Plan Addendum 4 (Brown & Root
Environmental 10/96).

:- UWD~'If_
David D. Doroc0

Division Supervisor, Code 40-E
Environmental DivIsion
Naval Station Newport

As required by the Rhode Island Department of Environmental Management Regulations for
Underground Storage FaCIlities used for Petroleum Products and Hazardous Materials (OEM DWM
UST05-93) Section 14.12 (B) (2), effective December 30, 1993, the underSigned (facility
owner/operator representative) certifies that Information presented in this Supplemental Site
Investigation Report for Tank 42 (FACID-3644TNO-42), Tank 45 (FACID-3644TNO-45), and Tank
48 (FACID-3644TNO-48), Tank Farm· 4 at Naval Station Newport in Newport, Rhode Island, is
accurate to the degree speCified In this report, the Tanks 38, 42, 45, and 48 Site Investigation
Report (Brown & Root Environmental 4/96), and Work Plan Addendum 4 (Brown & Root

Envoronmentall0/96J. '-)/cI:~

H.L. SchWind
Captain, CEC, U.S. Navy

Public Works Officer
Naval Station Newport
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Recommended actions proposed in the Tanks 42, 45, and 48 Sis Report (B&R Environmental

1996a) and approved by RIDEM consisted of a source control and an Interim action. The source

control action consisted of removing the tank contents and cleaning the tanks. The interim action

consisted of ring drain pumping dunng tank closure activities to remove contaminant mass from

This report was prepared by Tetra Tech NUS, Inc. (TtNUS) (formerly Brown & Root Environmental)

at the request of the United States Navy, Northern Division (NORTHDIV) of the Naval Facilities

Engineering Command (NAVFAC) under Contract Task Order (CTO) Number 0143 of the

Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number

N62472-90-D-1298.

The investigation was conducted In accordance with the reqUirements of Rhode Island Department

of EnVironmental Management (RIDEM) Regulation DEM-DWM-UST05-93 Section 14.08 and the

Final Work Plan and Work Plan Addendum No.4. This report was prepared in accordance with

Section 14.09 of RIDEM regulation DEM-DWMUST05-93, as detailed by the December 1993

RIDEM gUidance document entitled: "Regulations For Underground Storage Tank FaCIlities Used

For Petroleum Products And Hazardous Materials" (RIDEM, 1993a).

This report presents the results of Supplemental Site Investigations (SSls) conducted at three

underground storage tanks (USTs), Tanks 42 (FACID-3644 TN042), 45 (FACID-3644 TN045), and

48 (FACID-3644 TN048) hereafter referred to as "the tanks", located in Tank Farm 4 at Naval

Station Newport (NSN) (formerly the Naval Education and Training Center (NETC)) In Newport,

Rhode Island. Tank Farm 4 is located at the northern portion of NETC-Newport, in Portsmouth,

Rhode Island. Petroleum releases, identified as heavy fuel 011 and possibly diesel fuel, are likely to

have occurred at the tanks. Site Investigations (SIs) conducted at the tanks in 1995 delineated

the extent of petroleum-Impacted soils and groundwater, and recommended future actions

including additional investigations (SSls) prior to preparation of Corrective Action Plans (CAPs)

(B&R Environmental, 1996a).

eTo 1431-1

1.0 INTRODUCTION

AUTHORIZATION

OBJECTIVES AND SCOPE
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ThiS SSI report is organized as follows:

the fill materials surrounding the tanks to reduce petroleum concentrations in media near the tank

sites.

Sections 1.0 through 3.0 of thiS report contain information and data that are common to each of

the three tanks. Sections 4.0 through 6.0 descnbe activities and data speCific to SSls conducted

at each tank.

The scope of work for the SSls included: advancing borings in overburden; collecting and analyzing

subsurface sOIl samples; installing overburden groundwater mOnitoring wells; collecting and

analyzing groundwater samples; and performing a survey to provide horizontal and vertical

locations of features pertinent to the investigation.

I
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Section 3.0, Geology, Hydrogeology, and Water Resources, presents the regional

and site-specific geology, hydrogeology, and groundwater resources, and discusses

potential receptors of releases from the tank farms.

Section 2.0, Background, prOVides a brief summary of Tank Farm 4 background

and history; a list of prevIous Tank Farm 4 investigations; a bnef summary of Tanks

42, 45, and 48 SI results; and summarizes Tank Farm 4 activities since the Sis,

including tank closure, tank demolition, and monitoring well replacement,

rehabilitation, and abandonment.

Section 1.0, Introduction, presents the authonzation for the SSls, and outlines their

objectives and scope.

REPORT ORGANIZATION

•

•

•

W5298199F

1.3

The objective of the SSls was to evaluate the effectiveness of the interim action by sampling

groundwater and subsurface soil from zones of petroleum-impacted soil following the Intenm

action. The information gathered during the SSls will be used to evaluate the need for CAPs In

accordance with RIDEM regulations.



Section 8.0, Recommendations, identifies the recommended remedial alternative

and actions to be taken based on the results of the SSls.

Section 7.0, Summary and Conclusions, summarizes site Investigation findings, and

presents conclusions pertaining to results of site investigation activities.

Section 6.0, Tank 48 Supplemental Site Investigation, summarizes 551 field

investigations and activities conducted at Tank 48 to evaluate the effectiveness of

the interim action.

Section 5.0, Tank 45 Supplemental Site Investigation, summarizes 551 field

investigations and activities conducted at Tank 45 to eval~ate the effectiveness of

the interim action.

eTC 1431-3

Section 4.0, Tank 42 Supplemental Site Investigation, summarizes the 551 field

investigations and activities conducted at Tank 42 to evaluate the effectiveness of

the, intenm action. Following the interim action, soil and groundwater samples

were collected from zones of petroleum-impacted soil identified during the PCA and

51 as exceeding proposed clean-up standards. Findings of field investigations at

Tank 42, analytical methods, and results of investigation actiVities, and a

comparison of the 551 results with PCA and 51 results are presented.

•

•

•

•

•
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2.0 BACKGROUND

This section presents abbreviated background information concerning the tanks' location,

descrrption, and history. A more detailed discussion of the site features and history is presented

in the reports listed in Table 2-1.

The site topography generally slopes to the west. Ground elevations at Tank Farm 4 range from

approximately 25 feet above mean low water (MLW) In the western corner of the tank farm to

120 feet above MLW in the eastern corner of the site (TRC, 1992; Federrci and ASSOCiates, 1996).

Section 2.0, Background, provides a summary of the Tank Farm 4 site location, description, and

history; a list of previous Tank Farm 4 investigations; a summary of Tanks 42, 45, and 48 51

results; and a summary of Tank Farm 4 activities since the Sis, Including tank closure, tank

demolition, and monitoring well replacement, rehabilitation, and abandonment.

eTo 1432-1

TANK FARM 4 LOCATION, FEATURES, AND HISTORY2.1

NSN IS located in the City of Newport, and Towns of Middletown and Portsmouth, Rhode Island,

approximately 25 miles southeast of Providence (Figure 2-1). Tank Farm 4 was constructed In

1942 and 1943 to support the fueling requirements of the Newport-based Atlantic Fleet (TRC,

1994). It covers 90 acres situated in the northern portion of the NSN, in Portsmouth (Figures 2-1

and 2-2), and contained twelve concrete underground storage tanks (USTs) numbered 37 through

48. Each had a capacity of 60,000 barrels (standard petroleum), or approximately 2.52 million

gallons, and stored virgin heavy fuel oil, including No-. 6 fuel oil or bunker oil and No. 2 fuel oil

from World War II until the mld-1970s. Tank Farm 4 was not used for petroleum storage after

this time. Tanks 42 and 45 are located in the northern portion of the tank farm, while Tank 48 is

located In the southern portion (Figure 2-3).

W5298199F

Tank Farm 4 is bordered by Defense Highway (also referred to as Burma Road) to the

north/northwest; Norman's Brook to the southwest; residential property to the southeast; and

undeveloped woodlands to the north/northeast. The western edge of the tank farm is bounded by

Defense Highway, the Penn Central Railroad right-of-way, and open recreational area owned by

the Navy. Beyond these properties to the west is Narragansett Bay, located approximately 1,000

feet downgradient of the tank farm.
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YEAR DESCRIPTION OF STUDY CONTRACTOR

1983 Initial Assessment Study - Tank Farm 4 Envirqdyne

1992 Phase I Remedial Investigation - Tank TRC
Farm 4

1994 Closure Plan and Conceptual Design TRC
Report - Tank Farm 5

1994 Preliminary Closure Assessment Halliburton NUS
Investigation - Tank Farm 4

1995 Release Characterization Reports - Halliburton NUS
Tanks 38, 42, 45, and 48

1995 Site Investigations - Tanks 38, 42,45 B&R Environmental
and 48

W5298199F

TABLE 2-1
SUMMARY OF PREVIOUS INVESTIGATIONS

SUPPLEMENTAL SITE INVESTIGATION REPORT, TANK FARM 4
NSN, NEWPORT, RHODE ISLAND

2-2 CTO 143
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At Tank 45, the bonng location, sample depths, and previous TPH concentrations for each boring

are as follows:

Petroleum-Impacted soils at Tank 42 were identified at SB(soil boring)-123 between 36 to 38 feet

below ground surface (bgs) at a concentration of 5,700 mg/kg.

At Tank 48, petroleum-impacted soils were identifie'd at SB-119 between 27 to 29 feet bgs at a

concentration of 5,300 mg/kg.

Previous investigatIOns concluded that a supplemental site Investigation should be focused on

Tanks 42, 45, and 48. Findings of the 1995 Site Investigations for Tanks 42, 45, and 48 are

presented in the following section.

I
I
I
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PREVIOUS INVESTIGATIONS

TANKS 42,45, AND 48 SITE INVESTIGATIONS

2;2

Tanks 42, 45, and 48 Sis were conducted following the discovery of petroleum-stained sOils and

elevated concentrations of TPH in soils at the tanks during the preliminary Closure Assessments

(PCAs) performed in October 1994. The SI fieldwork was conducted from November 1995 to.

January 1996. For a detailed discussion of the results, refer to the Site Investigation Report,

Tanks 38, 42, 45, and 48, Tank Farm 4 (B&R Environmental, 1996a). The report also

incorporated the results of the PCA field investigations. Based on an evaluation of the data

provided in the Sis for Tanks 42, 45, and 48, petroleum releases, Identified as heavy fuel oil and

possibly diesel fuel, are likely to have occurred at the tanks. Results of structural integrity

inspections conducted during closure activities at Tank 42 and Tank Farm 5 indicate that leaks of

fuel 011 from the tanks may have occurred through cracks on the tank floor and possibly from

cracks In the lower portions of tank walls. Petroleum-Impacted soils are located at depths

adjacent to each tank and In fill matenals within the tank sockets.

1. SB-122 at sample depth 34 - 36 feet bgs at a concentration of 11,000 mg/kg

2. SB-330 at sample depth 38 - 40 feet bgs at a concentration of 23,000 mg/kg

3. SB-225 at sample depth 15 - 17 feet bgs at a concentration of 7,100 mg/kg

2.3
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Air monitoring and soil screening with a photolonization detector (PID) was conducted at each

tank during the site Investigations. No VOCs were detected In the ambient air or in surficial sOils

at any of the tanks.

The recommended action proposed in the SI Report and approved by RIDEM consisted of a source

control and an interim action. Source control consisted of removing tank contents and tank

cleaning. The Interim action consisted of nng drain pumping dunng tank closure activities.

To determine the effectiveness of groundwater -pumping on sOil and groundwater TPH

concentrations at Tanks 42, 45, and 48, the SI Report recommended additional groundwater and

subsurface soil sampling from zones of petroleum-impacted soil exceeding proposed clean-up

standards following completion of the interim action. The need for additional remedial action has

been evaluated based on SSI results and on results of the bioremediation pilot test performed at

Tank 50.

The nng- drain system was used to- manage the groundwater level at the tanks during closure

activities, a period of approximately 1 to 2 months. During the ring drain pumping, an

undetermined quantity of groundwater contaminated With petroleum was removed from fill

matenals within the socket and treated in the on-site water treatment facility. The pumping

action was expected to remove contaminant mass from the fill materials surrounding each tank

lowenng petroleum concentrations at the sites.

eTo 1432-7

TANK CLOSURE ACTIVITIES

Low concentrations of TPH in groundwater samples, collected from monitoring wells installed In

fil! materials downgradient of the tank sockets, indicates that the unconsolidated overburden

aquifer is not a significant migration pathway for heavy fuel oil compounds released from the

tanks. The fill material within the sockets has a significantly higher hydraulic conductivity than

the surrounding bedrock and thus a higher permeability than the surrounding materials. The

surrounding bedrock may act to limit the horizontal migration of petroleum and petroleum

impacted groundwater In the unconsolidated aquifer. Impacted groundwater is present 'In the

bedrock aquifer at Tank 48; TPH present at a concentration of 440 mg/L is associated with the

migration of petroleum from impacted soils in the bedrock fractures. The extent of impacted

groundwater at this location was not determined.

2.4
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Tank 45

Tank 42

Tank 42 closure activities were begun by OHM Remediation Services Corporation (OHM) under

contract to the Navy in 1995 and completed by Foster Wheeler Environmental Corporation

(FWENC), also under contract to the Navy, in 1997. Tank closure of the eleven other tanks,

Including Tanks 45 and 48, was conducted in 1996 and 1997 by FWENC. A summary of tank

closure actiVities at each tank IS presented below.

Closure actiVities for Tank 45 were initiated in June 1996, and included excavating soils from the

tank top and pump chamber, and cutting access ports to the tank. Tank 45 contents removal

activities (Including water, 011, and sludge) were conducted during July 1996. The water phase

was pumped from the tank directly into Tank 43 for treatment and discharge to the POTW. When

all water was removed, the oil/sludge layer was pumped to 21,000 gallon above-ground frac tanks

and transferred onto transporters for off-site disposal. Interior tank surface and pump chamber

cleaning operations were conducted between July 1996 and August 1996, using high-pressure

steam and a diluted water-based industrial degreaser/cleaner solution. All wastewater generated

I
I
I
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Tank 42 contents removal activities (including water, oil, and sludge) were conducted between

November 1994 and March 1995. All liquid phases were pumped from the tank directly Into

Tanks 46 and 37. Closure activities were initiated In September 1995, and included excavating

soils from the tank roof and pump chamber, and cutting access ports to the tank. Interior tank

surface and pump chamber cleaning operations were conducted between November 1995 and

December 1995, using high pressure steam and a diluted water-based Industrial degreaser/cleaner

solution. All wastewater generated during the tank cleaning was also pumped to Tanks 46 and

37, including groundwater generated by ring drain pumping operations, and wash water generated

dUring tank and equipment cleaning operations. All piping and equipment were dismantled,

decontaminated, and removed from the site. Following tank inspections, the tank and pump

chamber were ballasted with potable water in December 1995. The Tank 42 pump chamber was

not cleaned before OHM demobilized from the site. In 1996 and 1997, FWENC completed Tank

Farm 4 closure activities, including the Tank 42 pump chamber cleaning. Additional Information

on closure activities is Included in the "Tank 42 Closure Assessment Report, Tank Farm 4", NSN

Newport, Rhode Island (B&R Environmental, October 1997).



Tanl< 48

All tanks In Tank Farm 4, including Tanks 42, 45, and 48, were demolished by the Navy's RAC

contractor, Foster Wheeler EnVironmental Corporation, from late 1997 through early 1998 as part

of UST closure activities conducted by the Navy under Rhode Island regulations. The tanks were

imploded individually, with the demolition objective being to collapse and separate the tank roof

from the tank walls while maintaining the basic structural integrity of the tank floor and side walls.

A 15-foot layer of sand was placed Into the tank to absorb the shock from the collapSing tank roof

during the tank cleaning was also pumped to Tank 43, including groundwater generated by ring

drain pumping operations, and wash water generated during tank and equipment cleaning

operations. All piping and equipment were dismantled, decontaminated, and removed from the

site. In January 1997, blind flanges were installed on the tank's exterior side, within the pump

room. Following tank inspections, the tank and pump chamber were ballasted with potable water

on January 24, 1997. Additional information on closure activities is included in the "(Draft) Tank

45 Closure Assessment Report, Tank Farm 4", NSN-Newport, Rhode Island (FWENC, 1998).

Closure activities for Tank 48 were initiated in June 1996, and included excavating soils from the

tank top and pump chamber, and cutting access ports to the tank. Tank 48 contents removal

. activities (Including water, oil, and sludge) were conducted from June 1996 through August 1996.

The water phase was pumped from the tank directly into Tank 43 for treatment and discharge to

the POTW. When all water was removed, the oil/sludge layer was pumped to 21,000 gallon

above-ground frac tanks and transferred onto transporters for off-site disposal. Interior tank

surface and pump chamber cleaning operations were conducted between August 1996 and

September 1996, using high-pressure steam and a diluted water-based industrial degreaser/cleaner

solution. All wastewater generated during the tank cleaning was also pumped to Tank 43,

Including groundwater generated by ring drain pumping operations. All piping and equipment were

dismantled, decontaminated, and removed from the site. In February 1997, blind flanges were

Installed at the pipe entrances into the tank, on the tank's exterior Side and within the pump room.

FollOWing tank inSpections, the tank and pump~ chamber were ballasted with potable water in

February 1997. Additional information on closure actiVities is included in the "(Draft) Tank 48

Closure Assessment Report, Tank Farm 4", NSN-Newport, Rhode Island (FWENC, 1999).

CTO 1432-9
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and to avoid formation of void spaces between the tank floor and collapsed roof. The ballast

water was removed from the tanks and pump rooms prior to sand placement. Following tank

demolition, each tank site was backfilled with certified clean fill.

Potential technologies screened in the Tank 50 evaluation Included: 1) Institutional Controls, 2)

Excavation with Off-site Disposal or Treatment, 3) Thermally Enhanced Air Sparging, and 4) In-situ

Bioremediatlon. Based on an evaluation of technologies relative to one another, the Tank 50

Technology Screening Evaluation Report (B&R Environmental, 1996c) recommended that in-situ

Impacted media have been Identified at other tanks at Tank Farms 4 and 5, including Tank 50. A

screening evaluation of potential remedial technologies was conducted following the Tank 50 SI to

screen technologies for effectiveness, implementability, and cost with regard to virgin petroleum

Impacted sOils and groundwater. Characterization of soils and groundwater conducted throughout

the Tank Farms 4 and 5 PCAs indicated that the nature of the impacted media at Tank 50 In Tank

Farm 5 IS typical of Impacted media Identified at other tanks. Results of the Tank 50 screening

evaluation are expected to be applicable tank farm-wide, with data review on a tank-by-tank

basis.

Tank Farm 4 demolition activities Involving disturbing and regrading soils located In areas

surrounding the tanks resulted In damaging and destroying several monltonng wells. A monitoring

well inventory was conducted in February 1998 following the completion of tank demolition

activities to determine the condition of monitoring wells located within the Tank Farm 4 site.

Wells that could not be located (and presumed destroyed -during tank closure activities) Included

three wells proposed for sampling dunng the SSls: MW-123 at Tank 42, MW-122 at Tank 45, and

MW-119 at Tank 48. Replacement monitoring wells were Installed to collect the groundwater

samples needed to assess the effectiveness of the interim action. In addition, three other wells

were found to be damaged: MW-330 at Tank 45 and MW-424, and MW-425 at Tank 48. Well

rehabilitation was performed to ensure the wells were serviceable for collecting groundwater

samples needed to assess the effectiveness of the Interim action. Abandonment of destroyed

wells was performed in accordance with RIDEM regulations.
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bioremediatlon be selected as the preferred technology for remediating petroleum-impacted SOils.

and that treatability studies be performed to evaluate its effectiveness. FWENC carried out

·bioremediatlOn bench and pilot scale studies at Tank 50 in 1996. The studies indicated that limited

in-situ bioventing/biosparglng IS feasible in the Vicinity of Tank 50, but that this technology will not

reduce the hydrocarbon concentrations In all areas below 5,000 mg/kg within a reasonable period

of time due to the high concentrations of heavy fuel fractions (FWENC, 1997).
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3.0 GEOLOGY, HYDROGEOLOGY, AND WATER RESOURCES

This section summanzes the regional and site-specific geology, hydrogeology, and water resources

information. A more detailed discussion is presented in the 51 report, (B&R Environmental,

REGIONAL GEOLOGY3.1

The regional geology discussion is based on published reports and data collected during the 51.

Much of this information was also discussed In the Phase I Remedial Investigation nRC, 1992)

and IS summarized below. Results of the site-specific geologic, hydrogeologic, and water

resources data collected during investigative tasks associated with the 51 are also reported here.

I
I

I
I

The following section summarizes the regional bedrock and surficial geology pertinent to this

investigation.

I
I
I

3.1.1 Regional Bedrock Geology

I
I
I

I

N5N IS located at the southeastern end of the Narragansett Basin. The rocks of the Narragansett

Basin are non-manne sedimentary rocks of Pennsylvanian age, predominately conglomerates,

sandstones, shales, and anthracite. Many folds and some faults occur throughout the basin, but

the character and amount of the folding and faulting are not clearly known.

~

- The bedrock of the Narragansett Basin has been divided into five units that Include the Rhode

Island Formation, which underlies N5N. The Rhode Island Formation is the most extensive and

thickest of the Pennsylvania formations in Rhode Island. The Rhode Island Formation in the

northern portion of the basin is not metamorphosed. However, in the southern portion of the

basin, such as In the vicinity of the N5N, the unit IS metamorphosed. Rocks are schists of various

grades, phyllites, conglomerates, and feldspathic quartzite. Thin beds of metaanthraclte and

anthracite were mined from many areas within the basin.

I
I
I

W5298199F 3-1 eTo 143



The following section describes the site geology based on field data generated during the PCA and

51 studies.

Bedrock from cores collected from two borings advanced during the Tank 48 51 was identified as

a light-gray phyllite consisting primarily of Silica, mica, and chlorite. The rock is similar to bedrock

core collected from Tank 50 at Tank Farm 5, and is assumed to underlie the remainder of Tank

Farm 4.

Results of the subsurface investigations indicate that the undisturbed surficial deposits typify

regional surfiCial deposits. Deposits identified on site Include gravely Silty-sand (outwash), and fill

materials. Tank Farm 4 demolition activities involved disturbing and regrading soils located in areas

surrounding the tanks. Following tank demolition, each tank site was backfilled with certified

clean fill.

Overlying the Pennsylvanian rocks of the Narragansett Basin are surficial deposits of Pleistocene

glacial sediments. The unconsolidated glacial material ranges from 1 to 150 feet thick, and IS

thicker In the valleys and thinner in the uplands. The glacial material consists of a loose till, and

outwash deposits are characterized by sands, silty sands, and gravels. These glacial deposits

were derived from shale, sandstone, conglomerate, and in a few places, coal (TRC, 1992).
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3.2.2

3.2.1

3.2

The unconsolidated surficial Units at Tank Farm 4 were extensively reworked dUring the faCility

development. These surficial units consist of gravely Silty sands. The tank sockets were blasted

and excavated Into the upper bedrock. The excavated bedrock materials were reused as fill

material during the tanks' construction. Excavated SOils were graded dUring tank farm

construction to provide camouflage.

3.1.2



The hydraulic conductivity of the fill, overburden, and bedrock Units was measured during the SI

conducted at Tank Farm 4, Tank 45 and Tank 48 (B&R Environmental, 1996a). The results of

these tests are presented on Table 3-1. A complete discussion of the field methods and additIonal

details concerning interpretive methods are presented in the SI report (B&R Environmental,

1996a).

The bedrock surface is charactenzed by a zone of highly altered and fractured rock, Locally, this

zone consists of a silty SOIl. The competent rock is fractured primarily along bedding planes. Some

clay alteration products and iron-oxide staining are present along bedding planes in several highly

fractured zones, Petroleum product was found in fractures and in fracture zones In the two Sl

bedrock borings at Tank 48.

The relative elevation of each monitonng well was determined by a State of Rhode Island

registered land surveyor, and the depth of the water table was established using water level

measurements collected in December 1995. An interpretive water table map (Figure 3-1) was

-compiled for Tank Farm 4 from these data. Groundwater flow directions were estimated from this

map. Groundwater generally flows southwest toward Narragansett Bay. These groundwater flow

dIrections were used to evaluate the data collected during the SSI field investigation.

The hydrogeology at Tank Farm 4 was evaluated using monitoring wells installed during the peA

and the SI. Because so many wells were damaged, a complete round of groundwater levels could

not be performed during the SSI Investigation. Therefore, the groundwater conditions that were

observed dunng previous investigations will be used in this report as a basis for interpreting data.

A complete description of the hydrogeologic conditions is presented In the Sl report, (B&R

Environmental, 1996a). Groundwater elevations were measured in December 1995 and were

used to construct an Interpretive water table map (Figure 3-1). The water table map is termed

interpretive because data used to compile the map was collected from wells screened several feet

below the water table.

eTO 1433-3
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TABLE 3-1
SI HYDRAULIC CONDUCTIVITY RESULTS

TANKS 45 and 48, TANK FARM 4
SUPPLEMENTAL SITE INVESTIGATION REPORT

NSN, NEWPORT, RHODE ISLAND

C:J
01

.
Inside Well Screen Stratigraphic Bulk Hydraulic

Tank Well No. Diam. Depth Interval Unit Soil/Rock Conductivity
No. (inches) (ft bgs) Classification Description

ft/day em/sec

45 MW-3301l1 2 28-38 Fill (socket) gravelly silty SAND, sandy 17.14 6.1 E-03
GRAVEL

48 MW-408111 2 37-42 Fill (socket) silty sandy GRAVEL, sandy 16.76 5.9E-03
GRAVEL

48 MW-409 2 17-22 Outwash silty sandy GRAVEL 3.71 1.4E-03

48 MW-421 2 11-16 Outwash silty sandy GRAVEL, silty 1.66 5.9E-04
gravelly SAND

48 MW-422 -2 19-24 Fill (ramp) gravelly silty SAND 7.02 2.5E-03

48 MW-424 2 26-41 Bedrock thinly bedded, gray phyllite 2.95 1.0E-03

48 MW-425 2 26.5-41.5 Bedrock thinly bedded, gray phyllite, 1.32 4.7E-04
with some highly fractured
zones

Legend:
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d surfacebelow grounfeet
ft bgs - feet per day nd

--ft/da'l--~ntimete!"J"'~ seco-res~
cmlsec - c II with oscIllatory _ ______
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These data indicate that in-situ soils have a hydraulic conductivity between 1.4E-03 and 5.9E-04

centimeters per second (cm/sec), while the fill surrounding the tanks has a hydraulic conductivity

between 5.9E-03 and 6.1 E-03 cm/sec. The hydraulic conductivity of the bedrock was between

1.0E-03 and 4.7E-04 cm/sec (Table 3-1).

The horizontal hydraulic gradient represents the change In head, measured in feet per horizontal

foot of travel through a medium. Groundwater In an Isotropic homogeneous aquifer will flow from

areas of higher head to areas of lower head along flow lines that intersect the contour lines at

nght angles. The horizontal hydraulic gradient or slope was calculated uSing the December 1995

Interpretive water table map. The average horizontal hydraulic gradient at Tank Farm 4 is

approximately 0.06 feet per foot.

The fill material within the socket has a significantly higher hydraulic conductivity, and thus a

higher permeability than the surrounding bedrock. The surrounding bedrock acts as a lower

permeability barrier, limiting the horizontal migration of petroleum. To migrate by advective

forces, the petroleum must rise through the aquifer (due to its lighter specific gravity with respect

to water) until it encounters more permeable In-situ soils or fill material overlying bedrock. At that

point, driven by the groundwater gradient, the petroleum may migrate horizontally.

The ability of the socket to minimize migration of petroleum was noted during previous

investigations conducted at Tank 50, Tank Farm 5. TPH concentrations in soils within the tank

socket were as high as 65,000 mg/kg, while TPH concentrations in soil samples collected from

borings approximately 159 feet hydraulically downgradient of the tank were below detection limits

(B&R Environmental, 1996a). A similar situation exists at Tank Farm 4, and is discussed in

Sections 4.0 through 6.0.

The following subsections summarize groundwater resources and Identify potential receptors.

3.3.3

3.4
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No known private wells or basements eXist that could potentially be affected by the petroleum

release.

Tank Farm 4 is not located within a designated wellhead protection area (RIDEM "Rules and

Regulations for Groundwater Quality", Section 18 and Appendix IV) (RIDEM, 1993b).

Previous investigations did not identify any private or public potable water supply wells located on

or downgradlent of the site. Tank Farm 4 and land hydraulically downgradrent of the tank farm to

Narragansett Bay is owned by the federal government (Town of Middletown, 1958).

The groundwater beneath the tanks at Tank Farm 4 is classified by RIDEM as "GA-Non

Attainment" (GA-NA). Class GA represents groundwater resources suitable for public or private

drinking water use without treatment. Non-attainment areas (NA) are those areas that have

pollutant concentrations greater than the groundwater quality standards for the applicable

classification. The goal for the non-attainment areas is restoration to the groundwater quality

consistent with the standards of the applic;:able class. (Groundwater at Tank Farm 4 IS not

currently used for drinking water purposes; also, the tanks at Tank Farm 4 are not located within a

designated wellhead protection area.)

CTO 1433-7
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Site Groundwater Classification

Site Wellhead Protection Status
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4.0 TANK 42 - SUPPLEMENTAL SITE INVESTIGATION

5everal wells installed at Tank 42 durmg previous mvestigatlons were damaged and/or buned

during recent tank closure activities. During the 551 field effort at Tank 42, a Rhode Island

registered surveyor, resurveyed the location of destroyed or buried monitoring wells and/or soil

borings, established the present ground surface elevations, and set a stake at each location with

the new ground elevations. The new ground surface elevations were used to determine the

sample depth intervals for the new 551 borings. Also as part of the 551 activities at Tank 42, four

As recommended in the 51 Report (8&R Environmental, 1996al. the 551 was conducted to

determine the effectiveness of ring-drain pumpmg to reduce petroleum mass in sOils and

groundwater at Tank 42 during tank closure activities ("intenm action") . Following the mterim

action, additional soil and groundwater samples were collected from zones of petroleum-Impacted

soil Identified during the 51 as exceedmg proposed clean-up standards. 5ample results are

compared to results of analyses conducted dunng the 51. The 51 Report summarizes field

investigation activities conducted previously at Tank 42, during the 51, and during the Prelimmary

Closure Assessment (PCA). This section describes field investigation activities conducted at Tank

42 during the 551, and summarizes the findings of this investigation.

eTC 1434-1
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FIELD INVESTIGATION ACTIVITIES
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4.1.1

4.1

The 551 field activities at Tank 42 were conducted by TtNU5 m June and July 1998. Objectives

at Tank 42 were to: (1) collect a soil sample from a comparable zone where petroleum-Impacted

soils exceeding the action level had been sampled in former boring 58-123, prior to completion of

the Interim action; (2) complete this new boring (58-801) as a replacement groundwater

monitoring well for destroyed ~II MW-123; and (3) install an additional boring/well downgradient

of 58-801 to investigate potential petroleum migration in the unconsolidated overburden. A

description of each field investigation activity is presented in the sections that follow, Including:

overburden soil borings, soil sampling, and groundwater monitonng well installation; groundwater

sampling and groundwater level measurements; and field screenmg and laboratory analysis. A

-summary of 551 soil borings and monitoring wells that were sampled at Tank 42 during the 551 IS

presented as Table 4-1.
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TABLE 4-1
TANK 42 SSI SUMMARY

TANK 42 - SUMMARY OF SSI SOIL BORINGS AND MONITORING WELLS
TANK FARM 4

NSN, NEWPORT, RHODE ISLAND

Soil Borings Ground Depth of Sampled Sampled Purpose Notes
Surface Boring Interval Depth Interval

Elevation (ft. bgs) (ft. bgs) Elevation
July 1998 (ft. MLWI
(ft, MLW)

S8-801 89.84 39.5 37.5 - 39.5 50.3 - 52.3 Determine effectiveness of Advanced In socket
Intenm action by collecting sOil located 6.6 ft from S8-123;
sample from overburden completed as MW-801,
petroleum-Impacted zone
observed In peA 58- 123

58-806 87.79 20.0 14.0-16.0 71.4 - 73.8 Investigate potential petroleum Located 31.1 ft downgradlent
migration In the unconsolidated of 58-801 outside tank socket;
overburden further completed as MW-806
downgradient of 58-801

-
M nitoring Ground Groundwater Screen Screen Purpose Notes

Wells Surface Elevation. Length Interval
Elevation July 7, 1998 (ft) Elevation

July 1998 (ft. MLW) m,MLW)
(ft. MLW)

MW-801 8984 64.35 10.0 51.0 - 61.0 Determine effectiveness of Replacement well for MW- 123
Intenm action on groundwater (destroyed dunng tank
quality demolition); sampled 7/8/98

MW-806 87.79 71.79 10.0 71.8 - 81.8 Investigate potential petroleum Water level too low for
migration In the unconsolidated sampling on 7/8/98
overburden further
downgradlent of MW-801

Notes:
bgs = below ground surface
ft = feet
MLW = mean low water
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I
former monitoring wells were properly abandoned in accordance with RIDEM regulations, including

wells MW-123, MW-407, MW-411, and MW-413. A summary of groundwater monitoring well

abandonment activities was presented in the Tank Farm 4 Groundwater MOnitoring Well

Abandonment Summary Report (B&R Environmental, 1998).

MW-806 was installed downgradient of MW-801, to Investigate potential petroleum migration in

the unconsolidated overburden further downgradlent of the tank, outside the tank socket.

MW-806 was advanced to 20 feet bgs, and soil samples were collected at 5-foot intervals,

beginning at 4 feet bgs. The soil sample exhibiting the highest flame ionization detector (FlO) field

screening reading or other evidence of petroleum impact was to be selected for laboratory analysIs

of TPH; If no evidence of petroleum impact was observed, the soil sample from the estimated

water table was to be selected for analysis. Laboratory analysis of TPH was performed on one

To meet the objectives of the SSI, two new overburden sOil borings were advanced at Tank 42

using drive and wash drilling methods with 4-inch casing. Both borings were completed as

groundwater monitoring wells (MW-801 and MW-806). Wells were constructed of 2-inch Inner

diameter, flush Joint, threaded Schedule 40 PVC, with 10-foot factory-slotted well screens, and

steel protective casings. All newly Installed wells were developed according to standard

protocols. Further details on well construction are presented in the Monitoring Well Construction

Logs, attached as Appendix B. Drilling was conducted by a TtNUS subcontractor, Maher

Environmental, with oversight by TtNUS.

MW-801 was installed to collect a soil sample from the interval coinciding with (or in closest

proximity to) the highest TPH concentration as previously observed during the advancement of

former adjacent well MW-123 (petroleum-impacted sOils had been observed in MW-123 from

approximately 36 to 38 feet bgs, see Table 4-2), and as a replacement well for previously

destroyed well, MW-123. MW-801 was advanced to 39.5 feet bgs, and the well screen was

installed from 28.8 to 38.8 feet bgs. (The well screen of former well MW-123 had been installed

from 33 to 38 feet bgs, to correspond with the estimated depth of the ring drain.) One sOil

sample was collected from MW-801 from 37.5 to 39.5 feet bgs uSing a split-barrel sampler, and

was sent for laboratory analysis of TPH.

eTo 1434-3W529S199F
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MW-123 and SB-801 Additional Boring

Investigation PCA 551 551

Bring MW-123 58-801 121 58-806131

Date Advanced November 1994 June 1998 June 1998

Ground Elevation (ft. MLW) 88.9141 89.8 87.8

Boring Depth (ft. bgs) 39.0 39.5 20.0

EOB (ft. MLW) 49.9 50.3 67.8

Sample Interval Depth (ft. bgs)

Top 32.0 36.0 37.5 14.0

80ttom 34.0 38.0 39.5 16.0

Sample Interval Elevation (ft. MLW)

Top 56.9 52.9 52.3 73.8

80ttom 54.9 50.9 50.3 71.8

TPH (mg/kg) NO 5,700 4,400 NO

Notes:

TABLE 4-2
TANK 42 PCA/SI/SSI COMPARISON OF TPH IN SOILS'l!
TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION

NSN. NEWPORT. RHODE ISLAND

bgs = below ground surface
ft = feet
MLW = mean low water
EOB = end of boring
NO = not detected
PCA = Preliminary Closure Assessment
51 = 5ite Investigation
551 = 5upplemental 5ite Investigation
III No soil samples were collected from the vicinity of the 551 samples during the 51 phase.
(2) 58-801 located 6.6 ft from 58-123.
{31 58-806 located 31.1 ft downgradient of 58-801.
141 Ground elevation prior to tank demolition
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Soil pescriptions and any observed visual or olfactory evidence of the possible presence of

petroleum, and FlO screening results were noted on boring logs for each bOring/well (Boring Logs

are attached as Appendix A).

SOIl sample collected from 14 to 16 feet bgs, the interval Immediately above bedrock (altered

bedrock encountered at approximately 16 feet bgs). No evidence of petroleum was observed

while dnlling this boring. The well screen for MW-806 was installed from 6 to 16 feet bgs,

Immediately above bedrock.

Static groundwater level measurements were obtained from Tank Farm 4- wells, including wells at

Tank 42, on July 7, 1998, pnor to groundwater sampling activities. Measurements were

conducted using an electronic water level indicator (M-scope) and were measured to the nearest

0.01 foot from the top of each PVC well riser. This information was collected to provide data on

approximate groundwater flow direction(s) at the site. All newly installed sOil bonngs and

mOnitoring wells were surveyed for location and elevation by a surveyor registered in the State of

Rhode Island. Depth to groundwater measurements were converted to elevations, as provided in

Table 4-1.

Groundwater Sampling and Groundwater Level Measurements4.1.2

I
I,.',)
"

II
,I

'I,--

Groundwater sampling of MW-801 was conducted on July 8, 1998 (well MW-806 at Tank 42 was

observed to be nearly dry, and could not be sampled). The static water level in the well was

measured, the well volume calculated, and three well volumes of water were purged by bailing

- with a new, pre-cleaned disposable bailer. Field measurements of pH, temperature, and

conductivity, collected after each well volume, were used to determine water chemistry

stabilization prior to sample collection. Field measurements of dissolved oxygen, turbidity, and

salinity were also recorded for each well volume. Samples, poured directly from the bailer into the

appropriate pre-preserved sample containers, were labeled and stored on ice until delivery to the

analytical laboratory. Groundwater samples were analyzed for VOCs, SVOCs, TPH, and RCRA

metals (total/unfiltered and dissolved/field-filtered).

I
I'
I
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All environmental samples collected as part of the SSI, including QC samples, were stored and

shipped In accordance with chain-of-custody procedures outlined In the project-specific Quality

Assurance/Quality Control Plan prepared as part of the Work Plan.

Soil samples, drilling wash water, groundwater samples, and purge water were visually inspected

for the presence of petroleum dunng SSI activities (sheens, stains, odors, free product). These

observations were recorded on sample log sheets and/or bonng logs. In addition, soil samples

were_screened for volatile organics with a FID uSing the jar headspace technique (see Boring Logs,

Appendix A).

A discussion of results for the sOil and groundwater sampling conducted at Tank 42 during the SSI

is presented below. As recommended in the SI Report and the Work Plan for this SSI,

groundwater and soil sampling results are also compared to analytical results from corresponding

samples collected during the Sl, as applicable. This discussion supplements additional, more

comprehensive sampling and analytical data previously obtained during the PCA and the SI, which

are summanzed in the Sl Report (B&R Environmental, 1996a).

Samples were collected and laboratory analyses performed in accordance with Naval Facilities

Engineenng Service Center (NFESC) data quality Level C requirements, as described in the Final

Work Plan (HNUS, 1994) and the Final Work Plan Addendum 4 (B&R Environmental 1996b). EPA

approved analytical methods were used for all samples that were submitted for laboratory

analysis. Soil and groundwater samples were analyzed for TPH by Method 418.1. Groundwater

samples were also analyzed for VOCs by Method 8260; for SVOCs by Method 8270; and for

RCRA metals (unfiltered/total and field-filtered/dissolved) by Method 6010. Laboratory analyses

were conducted by Mitkem Corporation of Warwick, Rhode Island. Mitkem is a NFESC-approved

laboratory. Laboratory analytical results are presented in Appendix E. Analytical results were not

validated, but did undergo a minimum level data review by a TtNUS staff chemist.
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As summarized in 5ection 4.1.1, during the 551 field effort at Tank 42 two soil samples were

collected from borings 58-801 (sOIl bonng for MW-801l and 58-806 (soil bonng for MW-806), and

were analyzed for TPH by Method 418.1. Figures 4-1 and 4-2 show a cross-section locus plan

and cross-section A-A', respectively, to present a depiction of so,1 sampling in the vicinity of

Tank 42.

58-806 was advanced approximately 28 f,eet downgradient of Tank 42 (outside the tank socket

area), and downgradlent of 58-801, to a total depth of 20 feet bgs, to investigate potential

migration of petroleum observed in upgradient boring 58-801. The top of altered bedrock was

encountered at approximately 16 feet bgs. No indications of petroleum impact were observed,

based on visual Inspection of subsurface soil samples and drilling washwater, and FID Jar

headspace readings. One soil sample was collected from 58-806 for TPH analYSIS, from a depth

interval of 14 to 16 feet bgs, corresponding to the depth immediately above probable top of

bedrock. As indicated in Table 4-2, analytical results indicated TPH was not detected in this

sample.

58-801 (replacement well for MW-123) was advanced approximately 6 feet downgradient of

Tank 42, Within the tank socket area, to a total depth of 39.5 feet bgs, and encountered the top

of altered bedrock at approximately 39 feet bgs. A petroleum sheen was noted on the drilling

washwater beginning at approximately 17 feet bgs. The soil sample collected from 58-801 for

TPH analysis was collected from a depth Interval (37.5 to 39.5 feet bgs) corresponding to a

previously collected TPH-contaminated soil sample from former adjacent well MW-123, as

reported In the 51 report, and as summarized ,n Table 4-2. A heavy petroleum sheen and oil drops

in washwater were observed at this depth. The sample consisted of ring-drain gravels above

altered schist. The gravels were noted to be heavily impacted by petroleum, as exhibited by visual

observations and elevated FID readings (see 80nng Logs, Appendix A). As indicated in Table 4-2,

laboratory analysis of the 551 soil sample from 58-801 (37.5 to 39.5 feet bgs) detected TPH at a

level of 4,400 mg/kg, which is below the proposed clean-up level of 5,000 mg/kg for depths

greater than 15 feet, and is somewhat lower than the previous sample collected from MW-123

(pre-interim action), where TPH was detected at 5,700 mg/kg.

eTa 1434-7
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Laboratory analytical results are presented in Appendix E.

Summary of Subsurface Soil Results

Volatile Organic Compounds (VOCs)

Only two VOCs, methyl tert-butyl ether (MT8E) and acetone, were reported in groundwater from

MW-80 1 (replacement for MW-123), at trace levels of 1 J to 5 ug/L, respectively. No

exceedances of the GA standards were detected. (The data reviewer noted that positive results

for acetone may be biased high or be false positives attributable to blank contamination). Previous

sampling at MW-123 (pre-mterim action) resulted in no detectable concentrations of any VOCs;

MT8E was not Included in the Irst of VOCs analyzed.

CTO 1434-10

Groundwater4.2.2

In summary, soils from S8-801, collected from a comparable depth to petroleum-impacted soils

observed in nearby former well MW-123 (pre-interim action), still exhibited petroleum

contamination, although the concentration detected (4,400 mg/kg) was somewhat lower than the

proposed clean-up level of 5,000 mg/kg. Soils from. S8-806, advanced downgradient of S8-801,

did not exhibit petroleum contaminant migration in the unconsolidated overburden further

downgradient of the tank.

As summarized in Section 4.1.2, groundwater samples were collected during the SSI field effort at

Tank 42 from monitoring well MW-801 for analysis of VOCs, SVOCs, RCRA metals, and TPH.

(MW-806 was nearly dry and samples could not be collected during this sampling event). A minor

sheen was observed on purgewater from MW-801 during groundwater purging activities, however

TPH was not detected (see discussion below). A brief discussion of groundwater analytical results

is presented below. All positive groundwater detections are summarized in Table 4-3. Complete

laboratory analytical results for the SSI samples are reported in Appendix E.
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TABLE 4-3
TANK 42 PCAISI/SSI COMPARISON OF GROUNDWATER ANALYTICAL RESULTS

POSITIVE DETECTIONS,l) .
TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION

NSN. NEWPOR~RHODEISLAND

GA GA MW-123 and MW-801 Additional Well
Groundwater Preventative

Quality Action
Standard Limit (PALl
(GWQSI

Investigation PCA SSI SSI
Well MW-123 MW-801 MW-806
Date Sampled 12/21/94 7/8/98 7/8/98

unfiltered unfiltered filtered unfiltered filtered
ANALYTE:
Volatile Organic Compounds (J.l.g/LI
Acetone NO 5 NA NS NS
Methyl tert-Butyl Ether 40 20 NA 1 J NA NS NS
Semivolatile Organic Compounds
(J.1g/LI
bis(2-Ethylhexyllphthalate , NO 2J NA NS NS
Metals (J.1g/Ll
Arsenic 50 25 33.0 2.5 B 9.9 B NS NS
Barium 2000 1000 37.9 B 17.6 B 41.3 B NS NS
Cadmium 5 2.5 NO 1.4 B 1.5 B NS NS
Chromium 100 50 25.8 2.4 B 19.1 NS NS
Lead 15 7.5 16.0 NO NO NS NS
Mercury 2 1 NO NO 0.18 B NS NS
Silver NO 43.5 18.3 B NS NS

Bold - exceeds GA GWQS
Italics - exceeds GA PAL
ND - not detected
J - quantltatlon approximate
• - from dilution analysIs

~ B - blank contamination (organics), below CRDL (metals)
o NA - not analyzed
; NS - not sampled; well was dry
to> PCA - Preliminary Closure Assessment

SI - Site Investigation
SSI - Supplemental Site Investigation
(1) No groundwater samples were collected from the VICInity of the SSI samples dUring the SI phase .
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Semi-Volatile Organic C mpounds (SVOCs)

Only one SVOC, bis(2-ethylhexyl)phthalate (8EHP), was detected in groundwater from MW-801,

at a trace level of 2 J ug/L. No exceedances of the GA standards were detected. Previous

sampling at MW-123 resulted In no detectable concentrations of any SVOCs.

RCRA 8 Metals

Low levels of arsenic, barium, cadmium, chromium, mercury, and silver were detected in one or

both (unfiltered and filtered) of the groundwater samples collected from MW-801, as presented in

Table 4-3. No exceedances of the GA standards were detected. DUring the data review effort, it

was noted that metals results should be "used with caution", since these results may be biased

high or may be false positives attributable to blank contamination.

ArseniC, chromium, and lead were detected in unfiltered groundwater previously collected from

nearby former well MW-123. The arsenic level exceeded the RIDEM Preventive Action Limit (PAL)

but not the GA Groundwater Quality Standard (GWQS), while the lead level exceeded both the GA

GWQS and PAL. No GA standards were exceeded for chromium.

Total Petroleum Hydrocarbons (TPH)

Although TPH was detected In soil at S8-801 at 4,400 mg/kg, TPH was not detected in the

groundwater sample collected from MW-801. (TPH was not analyzed in groundwater previously

collected from nearby former well MW-123.) This indicates that a strong correlation does not

exist between TPH concentrations in soil and TPH concentrations in groundwater. These

groundwater results support previous investigation results that concluded that groundwater IS not

a significant migratIOn pathway for petroleum compounds released from the tank.

I
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5.0 TANK 45 - SUPPLEMENTAL SITE INVESTIGATION

As recommended in the 51 Report (8&R Environmental, 1996a), the 551 was conducted to

determine the effectiveness of ring-drain pumping to reduce petroleum mass in soils and

groundwater at Tank 45 during tank closure activities ("interim action"). Following the interim

action, additional soil and groundwater samples were collected from zones of petroleum-Impacted

soil identified during the 51 as exceeding proposed clean-up standards. Sample results are

compared to results of analyses conducted during the 51. The 51 Report summarizes field

investigation activities conducted previously at Tank 45, during the 51, and during the PCA. This

section describes field investigation activities conducted at Tank 45 during the 551, and

summarizes the findings of this investigation.

The 551 field activities at Tank 45 were conducted by TtNU5 in June and July 1998. Objectives

at Tank 45 were to: (1) collect soil samples from comparable zones where petroleum-impacted

soils exceeding the action level had been sampled in former borings 58-122, 58-330, and 58-335

prior to completion of the interim action; (2) complete one new boring (58-802) as a replacement

groundwater monitoring well for destroyed well MW-122; and (3) install two additional

borings/wells downgradient of 58-802, to investigate potential petroleum migration In the

unconsolidated overburden. A description of each field investigation activity is presented in the

sections that follow, Including: overburden soil bonngs, sOil sampling, and groundwater monatonng

well installation; groundwater sampling and groundwater level measurements; and field screening

and laboratory analysis. A summary of 551 soil borings and monitoring wells that were sampled at

Tank 45 during the 551 is presented as Table 5-1.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

5.1

5.1.1

FIELD INVESTIGATION ACTIVITIES

Soil Borings, Soil Sampling, and Groundwater Monitoring Well Installation

I
I
I

5everal wells installed at Tank 45 during previous investigations were damaged and/or buried

during recent tank closure activities. During the 551 field effort at Tank 45, a Rhode Island

registered surveyor resurveyed the location of destroyed or buried monitoring wells and/or soil. .
borings, established the present ground surface elevations, and set a stake at each location with

the new ground elevations. The new ground surface elevations were then used to determine the

sample depth intervals for the new 551 borings. Also as part of the 551 activities at Tank 45, one

I W5298199F 5-1 CTO 143



TABLE 5-1
TANK 45 SSI SUMMARY

TANK 45 - SUMMARY OF SSI SOIL BORINGS AND MONITORING WELLS
TANK FARM 4

NSN. NEWPORT. RHODE ISLAND

Soil Borings Ground Depth of Sampled Sampled Purpose Notes
Surface Boring Interval Depth Interval

Elevation (ft. bgsl (ft. bgsl Elevation
July 1998 1ft, MLWI
1ft. MLWj

58-802 111.01 39.5 36.0 - 38.0 73.0 - 75.0 Determine effectiveness of interim Advanced In tank socket;
action by collecting soli sample Located 4.8 ft from 58-122;
from overburden petroleum- Completed as MW-801
Impacted zone observed In PCA
58-122

58-803 110.86 39.0 38.0 - 40.0 70.9 - 72.9 Determine effectiveness of Interim Advanced In tank socket;
action by collecting SOil sample Located 4.8 ft from 58-330
from overburden petroleum-
Impacted zone observed In 51 58-
330

58-804 110.62 18.0 14.0 - 16 0 94.6 - 96.6 Determine effectiveness of interim Advanced In tank socket;
action by collecting SOil sample Located 1.5 ft from 58-335
from overburden petroleum-
Impacted zone observed In 51 58-
335

58-807 109.73 26.0 14.0 - 16.0 93.7 - 95.7 Investigate potential petroleum Advanced In construction
24.0 - 25 0 84.7-85.7 migration In the unconsolidated ramp

overburden further downgradlent Located 30.0 ft from 58-802;
of 58-802 Completed as MW-807

58-808 108.84 21 0 19.0 - 21.0 874- 89.8 Investigate potential petroleum Advanced In construction
migration In the unconsolidated ramp.
overburden further downgradient Located 299ft. from 58-
of 58-807 807;

Completed as MW-808

- - - - - - - - - - - - - - - - - - -



- -- - - -- - - -- - -- - - -- -
TABLE 5-1
TANK 45 SSI SUMMARY
TANK 45 - SUMMARY OF SSI SOIL BORINGS AND MONITORING WELLS
TANK FARM 4
NSN.NEWPORT. RHODE ISLAND
PAGE 2 OF 2

Monitoring Ground Groundwater Screen Screen Purpose Notes
Wells Surface Elevation. Length Interval

Elevation July 7. 1998 1ft) Elevation
July 1998 (ft. MLW) (ft. MLW)
(ft. MLW)

MW-330 110.69 9226 10.0 72.8 - 82.8 Determine effectiveness of Intenm Rehabilitated well;
action on groundwater quality Sampled 7/8/98

MW-802 111 01 9228 25.0 71.5 - 96.5 Determine effectiveness of Intenm Replacement well for MW-122
action on groundwater quality (destroyed dunng tank

demolition);
Sampled 7/8/98

MW-807 109.73 91.40 15.0/10.0- , 847 - 99.7 Investigate potential petroleum Installed In construction ramp;
25.0 migration In overburden Sampled 7/8/98

groundwater downgradlent of
MW-802

MW-808 108.84 89.95 10.0/10.5- 88.3 - 98 3 Investigate potential petroleum Installed In construction ramp;
205 migration In overburden Sampled 7/8/98

groundwater downgradlent of
MW-807

Notes:

bgs = below ground surface
ft = feet
MLW = mean low water



"former monitoring well, MW-122, was properly abandoned in accordance with RIDEM regulations.

A summary of groundwater monitonng well abandonment activities was presented in the

Tank Farm 4 Groundwater Monltonng Well Abandonment Summary Report (8&R Environmental,

1998).

MW-802 was installed to collect a soil sample from the interval coinciding with (or In closest

proximity to) the highest TPH concentration as previously observed during the advancement of

former adjacent well MW-122 (petroleum-impacted solis had been observed in MW-122 from

approximately 34 to 36 feet bgs, see Table 5-2) and as a replacement well for previously

destroyed well, MW-122. MW-802 was advanced to 39.5 feet bgs, and the well screen was

installed from 14.5 to 39.5 feet bgs. (The well screen of former well MW-122 had been Installed

from 34 to 39 feet bgs.) One soil sample was collected for TPH analysis from MW-802, from 36

to 38 feet bgs, using a split-barrel sampler.

SOIl bonngs S8-803 and S8-804 were advanced to collect soil samples from the Interval coinciding

with (or in closest proximity to) the highest TPH concentration as previously observed dunng the

advancement of adjacent borings S8-330 and S8-335 (petroleum-impacted sOils had been

observed In S8-330 from approximately 38 to 40 feet bgs and in S8-335 from 15 to 17 feet bgs,

see Table 5-2). S8-803 was advanced to 39 feet bgs prior to backfilling; one sOil sample collected

from 38 to 40 feet bgs using a split-barrel sampler was sent for laboratory analysIs of TPH.

S8-804 was advanced to 18 feet bgs pnor to backfilling; one soil sample for TPH analysis was

collected from 14 to 16 feet bgs.

To meet the objectives of the SSI, five new overburden soil borings were advanced at Tank 45

using drive and wash drilling methods with 4-inch casing. Three of the five bonngs were

completed as groundwater monitoring wells (MW-802, MW-807, and MW-808). Two soil borings,

S8-803 and S8-804, were advanced to the required depth for soil sample collection and then

backfilled. Wells were constructed of 2-inch Inner diameter, flush joint, threaded Schedule 40

PVC, with factory-slotted well screens, and steel protective casings. All newly installed wells

were developed according to standard protocols. Further details on well construction are

presented in the MOnitoring Well Construction Logs, attached as Appendix 8. Drilling was

conducted by a TtNUS subcontractor, Maher Environmental, with oversight by TtNUS.
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- - - - - - - - - - - - - - - - - - -
TABLE 5-2

TANK 45 PCA/SI/SSI COMPARISON OF TPH IN SOILS
TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION

NSN. NEWPORT. RHODE ISLAND

SB-122 and SB-802 SB-330 and SB-803 SB-335 and SB-804 Additional Borings

Investigation PCA 551 51 551 51 551 551 551

-
Boring 56-122 56-80211 ) 56-330 56-80312) 56-335 56-80413) 56-80714) 56-808 15)

Date Advanced November 1994 June 1998 December 1995 June 1998 December 1995 June 1998 June 1998 June 1998

Ground Elevation (ft, MLW) 111.3161 111.0 110.816) 110.9 111.1 16) 1106 109.7 108.8

Boring Depth (ft, bgsl 40.0 395 39.5 39.0 398 18.0 26.0 21 0

EOB (ft, MLWI 71 3 71 5 71.3 71.9 71.3 926 83.7 87.8

Sample Interval Depth (ft, bgs)

Top 32.0 340 36.0 30.0 38.0 38.0 13.0 15.0 14.0 14.0 24.0 19.0

Bottom 340 36.0 380 32.0 39.5 40.0 15.0 17.0 16.0 160 250 21 0

Sample Interval Elevation (ft, MLWI

Top 79.3 77.3 75.0 80.8 72.8 72.9 98.1 96.1 96.6 95.7 85.7 89.8

6ottom 77.3 75.3 73.0 78.8 71.3 709 96.1 94.1 94.6 93.7 84.7 87.8

TPH (mg/kg)
1,200 11,000 17,000 1,400 23,000 1,700 NO 7,100 5,700 17,000 21,000 3,700

Notes.

bgs = below ground surface
ft = feet
MLW = mean low water
E06 = end of bOring
NO = not detected
PCA = Preliminary Closure Assessment
51 = Site Investigation
551 = Supplemental Site InvestigatIOn
(1) 56-802 located 4.8 ft from 56-119.
12) 56-803 located 48ft from 56-330.
(31 56-804 located 1.5 ft from 56-335.

14) 56-807 located 30.0 ft downgradlent of 56-802.
15) 56-808 located 299ft downgradlent of 56-807.
161 Ground elevation prior to tank demolition.



As noted preViously, soil descriptions and any observed visual or olfactory eVidence of the possible

presence of petroleum (as well as FlO screening results) were noted on bOring logs for each

boring/well (see BOring Logs, Appendix A).

Groundwater sampling of four wells at Tank 45 was conducted on July 8, 1998, including

MW-330, and newly Installed wells MW-802, MW-807, and MW-808. The static water level In

the well was measured, the well volume calculated, and three to five well volumes of water were

purged by bailing with a new, pre-cleaned disposable baIler. Field measurements of pH,

temperature, and conductivity, collected after each well volume, were used to determine water

Static groundwater level measurements were obtained from Tank Farm 4 wells, including wells at

Tank 45, on July 7, 1998, prior to groundwater sampling activities. Measurements were

conducted using an electrOnic water level indicator (M-scope) and were measured to the nearest

0.01 foot from the top of each PVC well riser. This Information was collected to provide data on

approximate groundwater flow direction(s) at the site. ' All newly installed soil bOrings and

monitoring wells were surveyed for location and elevation by a surveyor registered in the State of

Rhode Island. Depth to groundwater measurements were converted to elevations, as proVided in

Table 5-1.

MW-807 and MW-808 were installed downgradiemt of MW-802 to investigate potential petroleum

migration in the unconsolidated overburden further downgradient of the tank, outside the tank

socket. MW-807 and MW-808 were advanced to 26 and 21 feet bgs, respectively, and soil

samples were collected at 5-foot intervals, beginning at 4 feet bgs. The soil sample exhibiting the

highest FlO field screening reading or other evidence of petroleum Impact was to be selected for

laboratory analysis of TPH; if no eVIdence of petroleum Impact was observed, the sOil sample from

the estimated water table was to be selected for analysis. In MW-807, laboratory analysis of TPH

was performed on two soil samples collected from 14 to 16 feet bgs and from 24 to 25 feet bgs,

where evidence of petroleum impact was observed during drilling and sampling activities (see

Boring Logs, Appendix A). The well screen for MW-807 was installed from 10 to 25 feet bgs. In

MW-808, laboratory analysis of TPH was performed on a soil sample collected from 19 to 21 feet

bgs, where evidence of petroleum impact was observed (see Boring Logs, Appendix A). The well

screen for MW-808 was installed from 10.5 to 20.5 feet bgs.
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All environmental samples collected as part of the 551, including QC samples, were stored and

shipped in accordance with chain-of-custody procedures outlined in the proJect-specific Quality

Assurance/Quality Control Plan prepared as part of the Work Plan.

A discussion of results for the soil and groundwater sampling conducted at Tank 45 during the 551

is presented below. As recommended in the SI Report and the Work Plan for this 551,

groundwater and SOil sampling results are also compared to analytical results from corresponding

chemistry stabilization prior to sample collectIOn. Field measurements of dissolved oxygen,

turbidity, and salinity were also recorded for each well volume. Samples, poured directly from the

bailer into the appropriate pre-preserved sample containers, were labeled, and stored on ice until

delivery to the analytical laboratory. Groundwater samples were analyzed for VOCs, SVOCs, TPH,

and RCRA metals (total/unfiltered and dissolved/field-filtered).

Soil samples, drilling wash water, groundwater samples, and purge water were visually inspected

for the presence of petroleum during 551 activities (sheens, stains, odors,' free product). These

observations were recorded on sample log sheets and/or boring logs. In addition, SOil samples

were screened for volatile organics With a FlO uSing the Jar headspace technique (see Bonng Logs,

Appendix A).

GTO 1435-7

Field Screening and Laboratory Analysis

FINDINGS OF TANK 45 SUPPLEMENTAL SITE INVESTIGATION

5.1.3

Samples were collected and laboratory analyses performed in accordance With NFESC data quality

Level C requirements, as described in the Final Work Plan (HNUS, 1994) and the Final Work Plan

Addendum 4 (B&R Environmental, 1996b). EPA-approved analytical methods were used for all

samples that were submitted for laboratory analysis. Soil and groundwater samples were

analyzed for TPH by Method 418.1. Groundwater samples were also analyzed for VOCs by

Method 8260; for SVOCs by Method 8270; and for RCRA metals (unfiltered/total and field

filtered/dissolved) by Method 6010. Laboratory analyses were conducted by Mitkem Corporation

of Warwick, Rhode Island. Mitkem IS a NFESC-approved laboratory. Laboratory analytical results

are presented in Appendix E. Analytical results were not validated, but did undergo a minimum

level data review by a TtNUS staff chemist.

5.2

W529S199F
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58-803 was advanced approximately 2 feet from Tank 45 (within the tank socket) to a total depth

of 39 feet bgs, in order to collect a soil sample from the interval coinciding With (or In closest

samples collected during the 51, as applicable. This discussion supplements additional, more

comprehensive sampling and analytical data previously obtained during the peA and the 51, which

IS summarized In the 51 Report (8&R Environmental, 1996a).

As summarized in 5ection 5.1.1, dUring the 551 field effort at Tank 45, six soil samples from five

soil borings were collected and analyzed for TPH by Method 418.1. One sorl TPH sample was

collected from each of the borings 58-802 (soil boring for MW-802), 58-803, 58-804, and 58-808

(soil boring for MW-808), and two soil samples were collected for TPH analysis from 58-807 (soil

boring for MW-807), as detailed below. Figures 5-1, 5-2, and 5-3 show a cross-sectIOn locus plan

and cross-sections A-A' and 8-8', respectively, to present a depiction of soil sampling In the

vicinity of Tank 45.

58-802 (replacement well for MW-122) was advanced approximately 3 feet downgradient of Tank

45, within the tank socket area, to a total depth of 39.5 feet bgs, where the possible top of ring

drain piping was encountered. A petroleum sheen was noted on the drilling washwater beginning

at approximately 23 feet bgs. An oil layer was observed in washwater from 24 feet bgs to the

end of the boring. The first attempt to collect a subsurface soil sample, from 34 to 36 feet bgs,

resulted in insufficient recovery of SOils, but did indicate evidence of petroleum impact. The sorl

sample collected from 58-802 for TPH analysis was collected from a depth interval (36 to 38 feet

bgsl approximately corresponding to a previously collected TPH-contaminated SOil sample from

former adjacent well MW-122, as reported in the 51 report, and summanzed in Table 5-2. The

sample consisted of ring-drain gravels in fine to coarse sand. The gravels were noted to be heavily

Impacted by petroleum, as exhibited by visual observations and elevated FlO readings (see 80ring

Logs, Appendix AI. The sands were noted as heavily stained With petroleum. As indicated in

Table 5-2, laboratory analysis of duplicate soil samples collected from 58-802 (36 to 38 feet bgs)

detected TPH at a maximum level of 17,000 mg/kg, significantly higher than the proposed

clean-up level of 5,000 mg/kg for depths greater than 15 feet, and comparable to the level

detected in the corresponding previous (pre-interim action) soil sample collected from nearby

former well MW-122, where TPH was detected at 11,000 mg/kg from 34 to 36 feet bgs.
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MW-807 was advanced approximately 26 feet downgradlent of Tank 45, (outside the tank socket

area, and downgradient of 58-802), to a total depth of 26 feet bgs, to investigate potential

migration of petroleum observed in upgradient bonng 58-802. The top of altered bedrock was

encountered at approximately 25 feet bgs. A petroleum sheen and a small quantity of oil were

noted on washwater beginning at 13.5 to 14.0 feet bgs. One of two soil samples collected from

MW-807 for TPH analysis was from a depth interval of 14 to 16 feet bgs, and consisted of silty,

sandy gravel. Petroleum was observed coating the gravels and was noted along fracture planes of

prOXimity to) the highest TPH concentration previously observed during the advancement of

adjacent bonng 58-330. A moderate to heavy petroleum sheen was noted in washwater

beginning at 22 to 24 feet bgs. A heavy sheen and free product were observed in washwater

from 32 feet bgs to the end of the bonng. One soil sample was collected for TPH analysis from a

depth Interval of 38 to 40 feet bgs, which corresponds to a previously collected TPH-contaminated

sOil sample from former adjacent boring 58-330, as reported in the 51 report, and summarized In

Table 5-2. The sample consisted of rounded gravels in fine to coarse sand. Petroleum was

observed to be saturating the sample and coating the associated drilling tools. As Indicated in

Table 5-2, laboratory analysis of this sample indicated TPH at a level of 1,700 mg/kg, which is

below the proposed clean-up level of 5,000 mg/kg for depths greater than 15 feet, and is an order

of magnitude lower than the previous sample collected from 58-330 (pre-interim action), where

TPH was detected at 23,000 mg/kg, exceeding the proposed clean-up level.

58-804 was advanced approximately 10 feet from Tank 45. to a total depth of 18 feet bgs, In

order to collect a soil sample from the interval cOinciding With (or in closest proximity to) the

highest TPH concentration as previously observed during the advancement of adjacent bonng

58-335. A light petroleum sheen was noted in washwater beginning at 14 feet bgs. The first SOil

sample was collected from 14 to 16 feet bgs for TPH analysis, corresponding to a previously

collected TPH-contamlnated soil sample from former adjacent boring 58-335, as reported in the 51

report, and summarized in Table 5-2. The sample -consisted of fine to coarse sand and angular

fine to coarse phyllite gravel. Petroleum was observed to be saturating the bottom 3 inches of the

sample, and the remaining portion of the sample was petroleum-stained. As indicated In

Table 5-2, laboratory analysis of this sample indicated TPH at a level of 5,700 mg/kg, exceeding

the proposed clean-up level of 5,000 mg/kg for depths greater than 15 feet. In the sample

previously collected from corresponding boring 58-335 (pre-intenm action), TPH was detected at

7,100 mg/kg, also exceeding the proposed clean-up level.
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Summary of Subsurface Soil Results

Soil from MW-807, located downgradient of MW-802, also exhibited petroleum contamination at

elevated levels (17,000 mg/kg and 21,000 mg/kgl, higher than levels detected at MW-802 and

well above the proposed clean-up level of 5,000 mg/kg. However, at MW-808 (located

downgradlent of MW-802 and MW-807, the furthest downgradient boring at Tank 45) the level of

In summary, SOIls from MW-802 and 58-804, which were collected from a comparable depth to

petroleum-contaminated soils observed in nearby former (pre-Interim action) well/bonng MW-122

and 58-335, respectively, still exhibited mdications of petroleum contamination. TPH

concentrations exceeded the proposed clean-up level of 5,000 mg/kg, indicating no significant

decrease in TPH levels in these areas followmg implementation of the interim action pumping.

the phyllite gravel. Petroleum staining was noted in the top 8 inches of the sample. A second soil

sample was collected from MW-807 for TPH analysis from a depth of 24 to 25 feet bgs. (The

sample had been advanced to 26 feet bgs, however, the lower portion of the soil sample was

interpreted to be the top of altered bedrock and was not sent for laboratory analysis. Petroleum

was also observed inside fracture and bedding planes of the phyllite bedrock.) As mdicated in

Table 5-2, analytical results indicated TPH was detected in this downgradient location in both

samples (14 to 16 feet bgs and 24 to 25 feet bgs) at elevated levels (17,000 mg/kg and 21,000

mg/kg, respectively), both exceeding the proposed clean-up level.

I
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MW-808 was advanced approximately 48 feet downgradient of Tank 45, (outside the tank socket

area, and downgradient of 58-8021. to a total depth of 21 feet bgs, to investigate potential

migration of petroleum observed in upgradient borings 58-802 and 58-807. The top of altered

bedrock was encountered at approximately 20.6 feet bgs. A light petroleum sheen was noted on

washwater beginning at 18.5 to 19.0 feet bgs. The soil sample collected for TPH analysis was

from a depth interval of 19 to 21 feet bgs, and consisted of silty, sandy gravel above altered

degraded phyllite bedrock. Petroleum was observed coating the soils and was noted along

fracture planes of the phyllite bedrock. Petroleum staining was noted in the bottom 0.75 feet of

the sample. As indicated in Table 5-2, analytical results indicated TPH was detected in this

downgradient location at a level of 3,700 mg/kg (at 19 to 21 feet bgsl. which is lower than the

proposed clean-up level of 5,000 mg/kg for depths greater than 15 feet.

W529S199F



Laboratory analytical results are presented in Appendix E.

Volatile Organic Compounds (VOCs)

TPH contamination detected (3,700 mg/kg) in the unconsolidated overburden is lower than the

proposed clean-up level for this depth.

Also, sOIl from 58-803 exhibited a significant decrease in TPH contamination (1,700 mg/kg, below

the proposed clean-up level) from the level of TPH detected in the corresponding pre-interim action

boring 58-330, where TPH had been detected in this zone at 23,000 mg/kg.

eTo 1435-14

Groundwater5.2.2

As summarized in Section 5.1.2, groundwater samples were collected from three newly installed

monitoring wells, MW-802, MW-807, and MW-808, and from one previously eXisting well,

MW-330. All samples were analyzed for VOCs, 5VOCs, RCRA metals, and TPH. During

groundwater purging activities, varying degrees of evidence of petroleum impact (sheen and/or 011

droplets) were observed on purgewater from three of the four wells; groundwater from MW-808

had no visible evidence of petroleum. However, only very low levels of TPH were detected in only

two wells, MW-330 and MW-802, as discussed below. A brief discussion of groundwater

analytical results is presented below. All positive groundwater detections are summarized in

Table 5-3. Complete laboratory analytical results are 'reported in Appendix E.

Only trace levels (from 1J to 8 ug/Ll of from two to five VOCs were reported in the groundwater

samples collected from all four monrtoring wells sampled at Tank 45. The VOCs reported In

unvalidated laboratory results Include: 1,3,5-trlmethylbenzene; acetone; carbon disulfide; methyl

tert-butyl ether; n-butylbenzene; and naphthalene. No exceedances of the GA standards were

detected. (The data reviewer noted that positive results for acetone, carbon disulfide, and

naphthalene may be biased high or be false positives attributable to blank contamination.)

Previous sampling at MW-122 (pre-Interim action; replaced by MW-802) resulted in no detectable

concentrations of any VOCs. Two VOCs, 1,3,5-trimethylbenzene and MT8E, were not included in

the list of VOCs analyzed. Furthermore, samples previously collected from MW-330 during the 51,

(pre-interim action) were not analyzed for VOCs.

W5298199F
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TABLE 5-3
TANK 45 PCA/SI/SSI COMPARISON OF GROUNDWATER ANALYTICAL RESULTS POSITIVE DETECTIONS

TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION
NSN,NEWPORT,RHODEISLAND

GA GA MW-803 and MW-330 MW-122 and MW-802 Additional Wells
Groundwater Preventative

Quality Action
Standard limit (PALl
IGWQS)

Investigation 51 SSI PCA 551 551 551

Well MW-803 MW-330 MW-122 MW-802 MW-807 MW-808

Date Sampled 10/5/95 7/8/98 12/1 /94 7/8/98 7/8/98 7/8/98

Unfiltered Unfiltered Filtered Unfiltered Unfiltered Filtered Unfiltered Rltered Unfiltered Filtered

ANALYTE:

Volatile Organic Compounds lug/LI

l,3,5-Tnmethylbenzene ND NA ND 1 J NA ND NA ND NA

Acetone NA 4J NA ND 6 NA 4J NA 5 NA

Carbon Disulfide NA ND NA ND ND NA 1 J NA 1 J NA

Methyl tert-8utyl Ether 40 20 NA 2 J NA NA 2 J NA 2J NA 3 J NA

n-8utylbenzene NA ND NA ND 2 J NA NO NA NO NA

Naphthalene 20 10 NA NO NA NO 8 NA NO NA NO NA

Semivolatile Organic Compounds lugILl NA

2-Methylnaphthalene ND NA ND 9 J NA ND NA NO NA

Acenaphthene NA ND NA NO 1 J NA NO NA NO NA

Anthracene NA NO NA NO 1 J NA NO NA NO NA

bls(2-Ethylhexyllphthalate NA NO NA NO ND NA 2J NA NO NA

Olbenzofuran NA NO NA NO 1 J NA NO NA NO NA

Fluorene NA NO NA 16 J 3 J NA NO NA 1 J NA

Naphthalene 20 10 NA NO NA NO 7 J NA NO NA NO NA

Phenanthrene NA ND NA 15 J 7 J NA NO NA NO NA

Pyrene NA ND NA 15 J 1 J NA NO NA NO NA

Metals (ug/LI

Arsenic 50 25 NA NO NO 656 10.6 NO NO NO 288 NO

8arlum 2000 1000 NA 108 B 8 1530 98.6 B 16.4 8 13.38 7.88 16 B 9.4 B

Cadmium 5 2.5 NA 1 9 B 228 ND 2.4 B 2.5 8 1.8 8 1.1 B 248 NO

Chromium 100 50 NA 0.75 B 13 NO 406 32.3 NO 1.7 8 NO 188 NO
Lead 15 7.5 NA ND NO 722 18.7 • NO NO NO ND NO
Mercurv 2 1 NA 0.36 NO 0.52 NO 0.11 B 01 8 0.11 8 018 NO
5i1ver NA 7.7 B 7.08 290 8.9 8 7.78 1038 7.5 8 17.1 8 9.7 8

- - - - - - - - - - - - - - - - - - -
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TABLE 5-3
TANK 45 PCA/SI/SSI COMPARISON OF GROUNDWATER ANALYTICAL RESULTS POSITIVE DETECTIONS
TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION
NSN, NEWPORT, RHODE ISLAND
PAGE 2 of 2

GA GA MW·803 and MW·330 MW-122 and MW-802 Additional Wells
Groundwater Preventative

Quality Action
Standard Limit (PAL)
(GWQSI

Investigation SI SSI PCA SSI SSI SSI

Well MW·803 MW-330 MW-122 MW-802 MW-807 MW-808

Date Sampled 10/5/95 7/8/98 12/1/94 7/8/98 7/8/98 7/8/98

Unfiltered Unfiltered Filtered Unfiltered Unfiltered Filtered Unfiltered Filtered Unfiltered Filtered

Total Petroleum Hydrocarbons (TPHI (mg/Ll
TPH 6.3 1 8 NA NA 3.6 NA NO NA NO NA

Bold - exceeds GA GWQS
Italics - exceeds GA PAL
NO - not detected
J - quantltatlon approximate
• - from dilution analysIs
B - blank contamination (organics). below CROL (metals)
NA - not analyzed
PCA - Preliminary Closure Assessment
SI - Site Investigation
SSI - Supplemental Site InvestigatIOn



Semi-Volatile Organic Compounds (SVOCs)

I
I

Only trace levels (1 J to 9J ug/L) of from one to eight SVOCs were detected In the groundwater

sample from three of the four monitoring wells sampled at Tank Farm 45. The SVOCs detected

Included naphthalene (also reported In the VOC fraction), 2-methylnaphthalene, acenaphthene,

anthracene, dibenzofuran, fluorene, phenanthrene, and pyrene. No exceedances of the GA

standards were detected. No SVOCs were detected in the sample from MW-330.

I
I
I

RCRA 8 Metals

DUring the data review effort, it was noted that results for the metals barium, cadmium, silver,

mercury, arsenic, and chromium should be "used with caution" since these results may be biased

high or may be false positives attributable to blank contamination.

The unfiltered groundwater sample previously collected from former well MW-122 (replaced by

MW-802) contained arseniC, chromium, and lead at levels exceeding the GA standards. Barium,

mercury, and silver were also preViously reported in MW-122, at levels below the GA standards.

Barium concentrations were detected below the GA GWOS but above the GA PAL.

Previous sampling at MW-122 (pre-interim actIon; replaced by MW-802) resulted In slightly higher

levels of three of these SVOCs. No SVOCs were reported at concentrations exceeding the GA

standards. Furthermore, groundwater samples collected previously from MW-330 (pre-interim

action) were not analyzed for SVOCs.

I

I
I
I

I
I
I
I

I
I
I
I
I
I

eTo 1435-17

Metals were reported in filtered and unfiltered groundwater samples collected from the four wells

at Tank 45 as listed in Table 5-3. All metals were reported at levels below the GA standards,

except for lead In the unfiltered sample from MW-802 (18.7 ug/U. The sample log sheet for this

well (Appendix D) indicates high turbidity was observed in the groundwater prior to sampling.

Therefore, the elevated lead concentration observed in this unfiltered sample (total metals

analysis) can be attributed to lead associated with the high turbidity observation In this sample.

The high turbidity level observed in this sample IS not conSidered representative of groundwater

quality in this location.

W5298199F



Total Petroleum Hydrocarbons (TPH)

Groundwater samples previously collected from MW-330 dunng the 51 (pre-Interim action) were

not analyzed for metals.

Tables 5-2 and 5-3 include soil and groundwater positive detections, respectively, Including TPH

analyses during these investigations. As evidenced by this data, a strong correlatIOn does not

eXist between TPH concentrations In SOIl and TPH concentrations in groundwater. These

groundwater results support previous investigation results, which concluded that groundwater IS

not a significant migration pathway for petroleum compounds released from the tank.

Trace levels of TPH were reported in groundwater from two wells at Tank 45: existing well

MW-330 (1.8 mg/L) and replacement well MW-802 (3.6 mg/L). TPH had been detected at a

somewhat higher levels (6.3 mg/L) and 9.3 mg/L) in the previous samples collected from MW-330

and MW-331 during the 51 (pre-interim action). TPH was not analyzed in groundwater previously

collected from former well MW-122 (replaced by MW-802). TPH was not detected in wells

downgradient from MW-802 (in MW-807 and MW-808).

eTa 1435-18W5298199F
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6.0 TANK 48 - SUPPLEMENTAL SITE INVESTIGATION

5everal wells installed at Tank 48 during previous investigations were damaged and/or buried

dUring recent tank closure activities. During the 551 field effort at Tank 48, a Rhode Island

registered surveyor resurveyed the location of destroyed or buried monitoring wells and/or soil

borings, established the present ground surface elevations, and set a stake at each location with

the new ground elevations. The new ground surface elevations were used to determine the

sample depth intervals for the new 551 borings. Also as part of the 551 activities at Tank 48, four

As recommended in the 51 Report (8&R Environmental, 1996al, the 551 was conducted to

determme the effectiveness of ring-dram pumping to reduce petroleum mass in soils and

groundwater at Tank 48 during tank closure activities ("interim action"). Following the interim

action, additional soil and groundwater samples were collected from zones of petroleum-impacted

sOil identified during the 51 as exceeding proposed clean-up standards. 5ample results are

compared to results of analyses conducted during the 51. The 51 Report summarizes field

mvestigation activities conducted previously at Tank 48, dUring the 51, and during the peA. This

section describes field investigation activities conducted at Tank 48 dUring the 551, and

summarizes the findings of this investigation.

The 551 field activities at Tank 48 were conducted by TtNU5 in June and July 1998. Objectives

at Tank 48 were to: (1) collect a soil sample from a comparable zone where petroleum-impacted

sOils exceeding the action level had been sampled in former boring 58-119, prior to completion of

the mterlm action; (2) complete this new boring (58-805) as a replacement groundwater

monitoring well for destroyed well MW-119; and (3) install an additional boring/well downgradient

of 58-805, to investigate potential petroleum migration in the unconsolidated overburden. A

description of each field investigation activity is presented in the sections that follow, including:

overburden SOIl borings, soil sampling, and groundwater monitoring well installation; groundwater

sampling and groundwater level measurements; and field screening and laboratory analysIs. A

summary of 551 soil borings and monitoring wells that were sampled at Tank 48 during the 551 is

presented as Table 6-1.

eTa 1436-1

Soil Borings, Soil Sampling, and Groundwater Monitoring Well Installation

FIELD INVESTIGATION ACTIVITIES

W5298199F
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TABLE 6-1
TANK 48 SSI SUMMARY

TANK 48 - SUMMARY OF SSI SOil BORINGS AND MONITORING WEllS
TANK FARM 4

NSN.NEWPOR~ RHODE ISLAND

Soil Borings Ground Depth of Sampled Sampled Purpose Notes
Surface Boring Interval Depth Interval

Elevation (ft. bgs) (ft. bgs) Elevation
July 1998 (ft. MLW)
(ft, MLW)

58-805 64.20 39.0 33.0-35.0 29.2-31.2 Collect sOil sample from overburden Advanced In tank socket;
petroleum-Impacted zone observed In Located 5.2 ft from 58-119,
51 58- 119 Completed as MW-805

58-809 59.02 21.3 15.0-17.0 42.0 - 44.0 Investigate potential petroleum Advanced In tank socket;
migration In the unconsolidated Located 72.2 ft from 58-809;
overburden further downgradlent of Completed as MW-809
58-805

Monitoring Ground Groundwater Screen Screen Purpose Notes
Wells Surface Elevation. length Interval

Elevation July 7, 1998 (ft) Elevation
July 1998 (ft. MlW) (ft. MLW)
(ft. MLW)

MW-805 64.20 50.33 30.0 25.4 - 55.4 Determine effectiveness of interim Replacement well for MW- 122
action on groundwater quality (destroyed dUring tank

demolition); 5ampled 7/9/98
MW-809 59.02 49.52 10.0 39.0 - 49.0 Investigate potential petroleum Overburden well;

migration In overburden groundwater 5ampled 7/9/98
downgradient of MW-805

MW-424 59.54 50.10 15.0 18.4 - 33.4 Determine effectiveness of interim 51 8edrock well;
action on groundwater quality Rehabilitated well;

5ampled 7/9/98
MW-425 59.93 49.88 15.0 18.2 - 33.2 Determine effectiveness of Interim 51 8edrock well; Rehabilitated

action on groundwater quality well; 5ampled 7/9/98

Notes:
~ bgs = below ground surface
o ft = feet
~ MLW = mean low water
w
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former monltorrng wells were properly abandoned in accordance with RIDEM regulations, Including

wells MW-119, MW-401, MW-404, and MW-412; two damaged monitoring wells were repaired

(MW-408 and MW-422). A summary of groundwater monitoring well abandonment activities was

presented In the Tank Farm 4 Groundwater Monitoring Well Abandonment Summary Report (B&R

Environmental, 1998).

MW-805 was Installed to collect a sOIl sample from the Interval coinciding with (or in closest

proximity to) the highest TPH concentration as previously observed during the advancement of

former adjacent well MW-119 (the highest TPH concentration observed in soils at MW-119 were

from 27 to 29 feet bgs, see Table 6-2), and as a replacement well for previously destroyed well

MW-119. MW-805 was advanced to 39 feet bgs, and the well screen was installed from 8.8 to

38.8 feet bgs and as a replacement well for a previously destroyed well, MW-119. (The well

screen of former well MW-119 had been Installed from 33.5 to 38.5.) One soil sample collected

from MW-805 (from 33 to 35 feet bgs) was sent for laboratory analysIs of TPH.

To meet the objectives of the SSI, two new overburden soil borings were advanced at Tank 48 ~

uSing drive and wash drilling methods with 4-inch casing. Both borings were completed as

groundwater monitorrng wells (MW-805 and MW-809), Wells were constructed of 2-inch inner

diameter, flush joint, threaded Schedule 40 PVC, with factory-slotted well screens, and steel

protective casings. All newly installed wells were developed according to standard protocols.

Further details on well construction are presented in the Monitoring Well Construction Logs,

attached as Appendix B. Drilling was conducted by a TtNUS subcontractor, Maher Environmental,

with oversight by TtNUS.

MW-809 was installed downgradient of MW-805 to investigate potential petroleum migration in

the unconsolidated overburden further downgradient of the tank, outside the tank socket MW-809

was advanced to 21.3 feet bgs, and soil samples were collected at 5-foot intervals, beginning at 5

feet bgs. The soil sample exhibiting the highest FID field screening reading or other evidence of

petroleum impact was to be selected for laboratory analysis of TPH; if no evidence of petroleum

Impact was to be observed, the soil sample from the estimated water table was to be selected for

analysis. Laboratory analysis of TPH was performed on one soil sample collected from 15 to 17

feet bgs (the deepest sample of overburden materral collected from this boring). No evidence of

- petroleum was observed while drilling this boring. The well screen for MW-809 was installed from

10 to 20 feet bgs.

GTO 1436-3W529S199F
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SB-119 and SB-805 Additional Boring

Investigation PCA SSI SSI

Boring S8-119 S8-80512) S8-809131

Date Advanced November 1998 June 1998 June 1998

Ground Elevation (ft. MLWI 62.9141 64.2 59.0

Boring Depth (ft. bgsl 39.7 39.0 21.3

EOB (ft. MLWI 23.2 25.2 37.7

Sample Interval Depth (ft. bgsl

Top 27.0 39.0 33.0 15.0

80ttom 29.0 39.7 35.0 17.0

Sample Interval Elevation (ft. MLWI

Top 35.9 23.9 31.2 44.0

80ttom 33.9 23.2 29.2 42.0

TPH (mg/kgl 5.300 3.000 2.300 18

Notes:

TABLE 6-2
TANK 48 PCA/SI/SSI COMPARISON OF TPH IN SOILS(1}
TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION

NSN. NEWPORT. RHODE ISLAND

bgs = below ground surface
ft = feet
MLW = mean low water
EGB = End of boring
PCA = Preliminary Closure Assessment
SI = Site Investigation
SSI = Supplemental Site Investigation
11) No soil samples were collected from the vicinity of the SSI samples during the SI phase.
121 S8-805 located 5.2 ft from S8-119.
131 S8-809 located 72.2 ft downgradient of S8-805.
(41 Ground elevation prior to tank demolition
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5011 descriptions and any observed visual or olfactory evidence of the possible presence of

petroleum as well as FID screening results were noted on boring logs for each bonng/well (boring

logs are attached as Appendix A).

Soil samples, drilling wash water, groundwater samples, and purge water were visually inspected

for the presence of petroleum during 551 activities (sheens, stains, odors, free product). These

observations were recorded on sample log sheets and/or bonng logs. In addition, soil samples

Static groundwater level measurements were obtained from Tank Farm 4 wells, Including wells at

Tank 48, on July 7, 1998, prior to groundwater sampling activities. Measurements were

conducted using an electronic water level Indicator (M-scope) and were measured to the nearest

0.01 foot from the top of each PVC well riser. This information was collected to provide data on

approximate groundwater flow direction(s) at the site. All newly installed soil borings and

monitonng wells were surveyed for location and elevation by a surveyor registered in the State of

Rhode Island. Depths to groundwater measurements were then converted to elevations, as

proVided in Table 6-1.

Groundwater sampling of four wells at Tank 48 was conducted on July 9, 1998, Including pre

existing bedrock wells MW-424 and MW-425, and newly installed wells MW-805 and MW-809.

The static water level in the well was measured, the well volume calculated, and three to five well

volumes of water were purged by bailing with a new, pre-cleaned disposable bailer. Field

measurements of pH, temperature, and conductivity, collected after each well volume, were used

to determine water chemistry stabilization prior to sample collection. Field measurements of

dissolved oxygen, turbidity, and salinity were also recorded for each well volume. Samples,

poured directly from the bailer Into the appropriate pre-preserved sample containers, were labeled,

and stored on ice until delivery to the analytical laboratory. All groundwater samples were

analyzed for VOCs, SVOCs, TPH, and RCRA metals (total/unfiltered and dissolved/field-filtered). In

addition, groundwater from bedrock wells MW-424 and MW-425 was also collected for Method

8015 analYSIS to obtain a petroleum fingerprint for these samples.

GTO 1436-5

Field Screening and Laboratory Analysis

Groundwater Sampling and Groundwater Level Measurements
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were screened for volatile organics with a FID uSing the jar headspace technique (see 80ring Logs,

Appendix A).

All environmental samples collected as part of the SSI, including QC samples, were stored and

shipped In accordance with chain-of-custody procedures outlined in the project-specific Quality

Assurance/Quality Control Plan prepared as part of the Work Plan.

As summarized In Section 6.1.1, during the SSI field effort at Tank 48, two soil samples were

collected from borings S8-805 (sOIl boring for MW·805) and S8-809 (soil boring for MW-809), and

were analyzed for TPH by Method 418.1. Figures 6-1 and 6-2 show a cross-section locus plan

A diSCUSSion of results for the sOil and groundwater sampling conducted at Tank 48 durrng the SSI

is presented below. As recommended in the SI Report and the Work Plan for this SSI,

groundwater and soil sampling results are also compared to analytical results from corresponding

samples collected durrng the SI, as applicable. This discussion supplements additional, more

comprehensive sampling and analytical data previously obtained during the PCA and the SI, which

are summarrzed in the SI Report (8&R Environmental, 1996a).

I
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Subsurface Soils

FINDINGS OF TANK 48 SUPPLEMENTAL SITE INVESTIGATION

W5298199F

6.2.1

6.2

Samples were collected and laboratory analyses performed in accordance with NFESC data quality

Level C requirements, as descrrbed in the Final Work Plan (HNUS, 1994) and the Final Work Plan

Addendum 4 (8&R Environmental, 1996b). EPA-approved analytical methods were used for all

samples that were submitted for laboratory analysis. SOil and groundwater samples were

analyzed for TPH by Method 418.1. Groundwater samples were also analyzed for VOCs by

Method 8260; for SVOCs by Method 8270; and for RCRA metals (unfiltered/total and field

filtered/dissolved) by Method 6010. Selected samples shipped for GRO analysIs (Method 8015)

were reported by the laboratory from the total ion chromatographs of the volatile organic analysis.

Laboratory analyses were conducted by Mitkem Corporation of Warwick, Rhode Island. Mitkem IS

a NFESC-approved laboratory. Laboratory analytical results are presented in Appendix E.

Analytical results were not validated, but did undergo a minimum level data review by a TtNUS

staff chemist.
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5ummary of 5ubsurface 50il Results

and cross-section A-A', respectively, to present a depiction of soil sampling in the vicinity of

Tank 48.

In summary, SOils from 58-805 that were collected from a comparable depth to petroleum

contaminated soils observed in nearby former well MW-119 (pre-interim action) still exhibited

58-809 was advanced approximately 70 feet downgradient of Tank 48 (outside the tank socket

area) to a total depth of 21.3 feet bgs. This boring was advanced to investigate potential

migration of petroleum observed In upgradlent boring 58-805 through the unconsolidated

overburden. The top of altered bedrock was encountered at approximately 20 feet bgs. No

indications of petroleum impact were observed, based on Visual inspection of subsurface soil

samples and drilling washwater. (One elevated FID jar headspace reading, observed from 5 to 7

feet bgs, IS thought to have been the result of methane, due to the organic debris noted in the

sample.) One soil sample was collected (in duplicate) from 58-809 for TPH analysis, from a depth

Interval of 15 to 17 feet bgs, the deepest sample of overburden material collected from this

bOring. As indicated in Table 6-2, the maximum duplicate sample results indicated TPH at a trace

level of 18 mg/kg.

eTo 1436-9

58-805 (replacement well for MW-119) was advanced approximately 2 feet from Tank 48, within

the tank socket area, to a total depth of 39 feet bgs. A light petroleum sheen was noted on the

drilling washwater beglnnmg at approximately 20 feet bgs, increasing with depth. A light oil layer

and a strong petroleum odor were observed in drilling washwater beginning at approximately 30

feet bgs. The sOil sample collected from 58-805 for TPH analysis was collected from a depth

interval (33 to 35 feet bgs) corresponding to a previously collected TPH-contaminated soil sample

from former adjacent well MW-119, as reported in the 51 report, and summarized in Table 6-2.

The sample consisted of angular phyllite gravel, With petroleum observed to be filling the VOId

spaces and noted inside fracture planes of the phyllite gravel. FID readings are presented on the

bOring logs (Appendix A). As Indicated in Table 6-2, laboratory analysis of the 551 soli sample

from 58-805 (33 to 35 feet bgs) detected TPH at a level of 2,300 mg/kg, which IS below the

proposed clean-up level of 5,000 mg/kg for depths greater than 15 feet, and IS less than half the

value detected in the corresponding previous (pre-Interim action) SOIl sample collected from nearby

former well MW-119, where TPH was detected at 5,300 mg/kg.
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Laboratory analytical results are presented in Appendix E.

Volatile Organic Compounds (VOCs)

Groundwater samples collected from newly Installed replacement well MW-805 and downgradient

well MW-809 detected trace levels (from 1J to 2J ug/ll of one to two VOCs. The VOCs reported

some Indications of petroleum contamination. However, the TPH concentration detected (2,300

mg/kg) was below the proposed clean-up level of 5,000 mg/kg, indicating a decrease in TPH levels

in this area follOWing the Implementation of the interim action pumping. Soils from S8-809,

advanced downgradient of S8-805, exhibited very low levels (18 mg/kg) of petroleum contaminant

migration in the unconsolidated overburden further downgradient of the tank.
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eTO 1436-10

Groundwater6.2.2

Groundwater samples collected from the two previously existing bedrock wells, MW-424

(duplicate samples) and MW-425, revealed comparable trace levels of five to eight VOCs in one or

both wells. VOCs in these wells ranged from 1J to 9 ug/L and included acetone, MT8E,

ethylbenzene, isopropylbenzene, n-propylbenzene, sec-butylbenzene, n-butylbenzene, and

naphthalene. No exceedances of the GA standard were detected. Groundwater samples

previously collected from MW-424 and MW-425 during the Sl (pre-interim action) were not

analyzed for VOCs.

As summarized in Section 6.1.2, groundwater samples were collected from the two newly

Installed monitoring wells, MW-805 and MW-809, and from two previously existing bedrock wells,

MW-424 and MW-425. All samples were analyzed for VOCs, SVOCs, RCRA metals, and TPH.

(Samples were also collected for Method 8015 analysIs (petroleum fingerprint) from the two

bedrock wells MW-424 and MW-425, however, due to laboratory error, the petroleum fingerprint

analysis was not conducted). DUring groundwater purging activities, varying degrees of evidence

of petroleum impact (odor, sheen, or oil droplets) were observed on purgewater from all four

wells, however only very low levels of TPH were detected in only two wells, MW-805 and

MW-424, as discussed below. A brief diSCUSSion of groundwater analytical results is presented

below. All positive groundwater detections are summarized In Table 6-3. Complete laboratory

analytical results are reported in Appendix E.

W529S199F



RCRA 8 Metals

Semi-Volatile Organic Compounds (SVOCs)

in these wells were MTBE and sec-butylbenzene. No exceedances of the GA standards were

detected. Previous sampling at MW-119 (pre-interim action; replaced by MW-805) resulted in no

detectable concentrations of any VOCs. Two VOCs, MTBE and sec-butylbenzene, were not

included in the list of VOCs analyzed.

Metals were reported in filtered and unfiltered groundwater samples collected from the four wells

at Tank 48 as listed In Table 6-3. All metals were reported at levels below the GA standards,

except for lead In the unfiltered sample from MW-805 (30.6 ug/Ll. The sample log sheet for this

well (Appendix D) indicates high turbidity was observed in the groundwater prior to sampling.

GTC 1436-11

In the groundwater samples collected from MW-805 and MW-809, trace levels of from three to

five SVOCs were detected in each well, ranging from 1J to 2J ug/L. The SVOCs detected in one

or both wells Included 2-methylnaphthalene, acenaphthene, dibenzofuran, fluorene, and/or

phenanthrene. (These compounds also reported in the bedrock wells, as summarized above.) No

exceedances of the GA standards were detected. These compounds were also detected at

comparable trace levels (1 to 7 ug/L) in the groundwater sample previously collected from former

well MW-119 (pre-interim action; replaced by MW-805). Trace amounts (1 J to 2J ug/L) of

anthromene and pyrene were also detected in former well MW-119.

Only trace levels (2 to 6J ug/L) of four to six SVOCs were detected in groundwater samples from

bedrock wells MW-424 (duplicate samples) and MW-425. The SVOCs detected in one or both

wells Included naphthalene, 2-methylnaphthalene, acenaphthene, dibenzofuran, fluorene,

phenanthrene, and/or pyrene. No exceedances of the GA standards were detected. Groundwater

samples previously collected from MW-424 and MW-425 during the SI (pre-Interim action) were

not analyzed for SVOCs.
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GA GA MW-424 MW-425 MW-119 and MW-805 Additional Well
Groundwater Preventative

Quality Action
Standard Limit (PALl
(GWQSI

Investigation 51 551 51 551 PCA 551 551

Well MW-424 MW-424 MW-425 MW-425 MW-119 MW-805 MW-809

Date Sampled 1211/95 7/8/98 1211/95 718198 1211/94 7/8/98 7/9/98 7/9/98

Unfiltered Unfiltered'" Flltered 'll Unfiltered Unfiltered Filtered Unfiltered Unfiltered Filtered Unfiltered Filtered

ANALTYE:

Volatile Organic Compounds (ug/LI

Acetone NA 8 NA NA 4 JB NA NO 4 JB NA 4 JB NA

Ethylbenzene 700 350 NA NO NA NA 1 J NA NO NO NA NO NA

Isopropylbenzene NA 1 NA NA 3 J NA NO NO NA NO NA

Methyl tert-Butyl 40 20 NA 1.5 NA NA 2 J NA NA 1 J NA 2 J NA
Ether
n-Butylbenzene NA NO NA NA 6 NA NO NO NA NO NA

n-Propylbenzene NA NO NA NA 3 J NA NO NO NA NO NA

Naphthalene 20 10 NA 9 NA NA 7 NA NO NO NA NO NA

sec-Butylbenzene NA 1 NA NA 1 J NA NA NO NA 1 J NA

Semlvolatile Organic Compounds (ug/LI

2- NA NO NA NA 6 J NA 7 J 1 J NA NO NA
Methylnaphthalene
Acenaphthene NA 2 NA NA 2 J NA 1 J 1 J NA 2 J NA

Olbenzofuran NA 2 NA NA 2J NA 1 J 1 J NA 2 J NA

Fluorene NA 2 NA NA 3 J NA 2 J 2 J NA 2 J NA

Naphthalene 20 10 NA NO NA NA 6J NA 1 J NO NA NO NA

Phenanthrene NA NO NA NA 4J NA 3 J 2 J NA NO NA

Anthracene NA NO NA NA NO NA 1 J NO NA NO NO

Pyrene NA 3 NA NA NO NA 2 J NO NA NO NA

Metals (ug/L)

Arsenic 50 25 NA NO NO NA NO 3.7 B 7.5 B NO NO 13 5.6 B

Barium 2000 1000 NA 17.35 20.15 NA 24.6 B 22.2 B 20.8 B 54 B 13.5 B 42.6 B 28.6 B

Cadmium 5 2.5 NA 0.95 0.8 NA 1.4 B 26B NO NO 1.3B 1.7 B 3.7 B

Chromium 100 50 NA 0.5 NO NA NO NO NO 2.6 B NO 7.5 B NO

TABLE 6-3
TANK 48 PCA/SI/SSI COMPARISON OF GROUNDWATER ANALYTICAL RESULTS POSITIVE DETECTIONS

TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION
NSN, NEWPORT, RHODE ISLAND
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TABLE 6-3
TANK 48 PCA/SI/SSI COMPARISON OF GROUNDWATER ANALYTICAL RESULTS POSITIVE DETECTIONS
TANK FARM 4 SUPPLEMENTAL SITE INVESTIGATION
NSN. NEWPORT, RHODE ISLAND
PAGE 2 of 2

GA GA MW-424 MW-425 MW-119 and MW-805 Additional Well
Groundwater Preventative

Quality Action
Standard Limit (PALl
IGWQSI

Investigation Sl SSI SI SSI PCA SSI SSI

Well MW-424 MW-424 MW-425 MW-425 MW-119 MW-805 MW-809

Date Sampled 1211/95 7/8/98 1211/95 7/8/98 12/1194 7/8/98 7/9/98 7/9/98

Unfoltered Unfiltered'" Filtered'" Unfiltered Unfiltered Filtered Unfiltered UnfIltered Filtered Unfoltered Filtered

Lead 15 7.5 NA NO NO NA NO NO 5.2 30.6 * NO NO NO

Mercury 2 1 NA 0.072 0067 NA 011 B 0.96 0.42 0.1 B NO 0:12 B 0.17 B
5 5

Silver NA NO 1 65 NA 8.6 B 3.1 B NO 3.7 B 29B 3.8 B 4.3 B

Total Petroleum Hydrocarbons (TPHI Img/LI

TPH 440 2.85 NA NO NO NA NA 1.5 NA NO NA

Bold - exceeds GA GWQS
Italics - exceeds GA PAL
NO - not detected
J - quantltatlon approximate
• - from dilution analysIs
B - blank contamination (organtcs). below CROL (metals)
NA - not analyzed
PCA - Preliminary Closure Assessment
SI - Site Investigation
SSI - Supplemental Site Investigation
III Values listed are averages from analyses of duplicate samples.



Total Petroleum Hydrocarbons (TPH)

Therefore, the elevated lead concentration observed in this unfiltered sample (total metals

analysis) can be attributed to lead associated with the high turbidity observation in this sample.

The high turbidity level observed in this sample is not considered representative of groundwater

quality In this location.

Groundwater samples preViously collected from MW-424 and MW-425 during the 51 (pre-Intenm

actIOn) were not analyzed for metals. The groundwater sample previously collected from former

well MW-119 (pre-interim action; replaced by MW-805), contained low levels of arseniC, barium,

lead, and mercury. No concentrations exceeded the GA standards.

Tables 6-2 and 6-3 Include SOil and groundwater positive detections, respectively, including TPH

analyses performed during these investigations. As evidenced by thiS data, a strong correlation

does not exist between TPH concentrations in soil and TPH concentrations In groundwater. These

groundwater results support prevIous investigation results that concluded that groundwater is not

a Significant migration pathway for petroleum compounds released from the tank.
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Trace levels of TPH were reported in groundwater from two wells at Tank 48: bedrock well

MW-424 (an average of 2.85 mg/l in duplicate samples from this well) and tank socket well

MW-805 (1.5 mg/U. TPH had been detected at a significantly higher level (440 mg/L) in the

previous sample collected from MW-424 dunng the 51 (pre-intenm action). TPH levels In

groundwater samples collected from wells screened in the tank socket dunng the 51 were reported

at 18 mg/L for MW-401, 87 mg/L for MW-404, 3.9 mg/L for MW-408, and 13.5 mg/L for

MW-412. TPH was not analyzed in groundwater preViously collected from nearby former well

MW-119 (replaced by MW-805). TPH was not detected in bedrock well MW-425 or In

downgradient overburden well MW-809.

Cadmium was reported In the filtered samples from MW-425 and MW-809 at levels exceeding the

GA PAL, but less than the GA GW05, as presented in Table 6-3. Cadmium results for the

corresponding unfiltered samples from these wells were below the GA standards. Dunng the data

review effort, it was noted that cadmium results, as well as results for the metals barium, silver,

mercury, arsenic, and chromium should be "used with caution", since these results may be biased

high or may be false positives attributable to blank contamination.



7.0 SUMMARY AND CONCLUSIONS

The followmg subsections summarize the Tank 42 SSt findings and conclusions.

In accordance with the Tanks 42, 45, and 48 Sis, additional subsurface soil and groundwater

samples were collected from zones of petroleum-impacted soil exceeding the proposed clean-up

levels followmg the source control (tank cleaning) and interim action (ring drain pumping). 551

sample results were compared with PCA and 51 results to evaluate the effectiveness of the source

control and interim action, and to determine If addition remedial action is necessary.

551 soil TPH concentrations were compared to the PCA and 51 soil TPH concentrations and the

proposed clean-up levels of 2,500 mg/kg and 5,000 mg/kg for soils_at depths of 1 to 15 feet and

greater than 15 feet, respectively. 551 soil sample results did not indicate a systematic reduction'

m TPH concentrations m soils as a result of tank closure activities. This may be a result of

variations in the amount of groundwater pumped from the ring drain of each tank durmg cleaning.

Also, 551 groundwater sampling results indicate that the mterim action has had a limited but

positive impact on groundwater quality.

eTO 1437-1

Tank 42 SSI Summary

TANK 42

GENERAL

W5298199F

7.2.1

7.2

7.1

The Tank 42 PCA identified petroleum-impacted soils at 58-123, with a soil TPH concentration of

5,700 mg/kg at a sample mterval 36.0 to 38.0 feet bgs (elevation 50.9 to 52.9 feet MLW). In

addition, petroleum contamination was noted throughout the zone of impacted soils. DUring the

551, an overburden boring (58-801) was advanced 6.6 feet from the location of 58-123 and

completed as a monitoring well (MW-801). 8ased on a field visual assessment of the 58-801 soil

sample, a second overburden sOil boring was advanced and a monitoring well was installed 31.1

feet downgradient of MW-801 (S8-806/MW-806) outside the tank bedrock socket m the natural

outwash materials. The TPH level in the 58-801 soil sample from a sample interval 37.5 to 39.5

_ ft. bgs (elevations 50.3 to 52.3 feet MLW) was 4,400 mg/kg. The sample consisted of ring-drain

gravels with the presence of petroleum noted. TPH was not detected in the 58-806 soil sample

collected from a sample interval 14.0 to 16.0 feet bgs (elevations 71.8 to 73.8 feet
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MLW). The 58-806 sample was collected from the interval exhibiting the highest FlO field

screening reading.

Comparison of the 58-123 and 58-801 results indicate a moderate decrease in the TPH level in

this location. This reduction may be due partially to the tank ring drain pumping activities, as well,-

as to continuing natural attenuation (dilution and biodegradation). The 551 results also indicate

that petroleum-impacted soils, greater than 5,000 mg/kg TPH, do not extend to 58-806 where soil

TPH contamination was not detected. 58-806 is located in a downgradient direction outside the

tank socket in natural outwash materials. The data indicate that petroleum has not migrated

beyond the tank socket fill materials, most likely due to two conditions: the viscosity of the oil and

the lower hydraulic conductivity of the natural outwash matenals. Heavier oils such as No.6 fuel

011 are relatively immobile due to high viscosity and low solubility (8&R Environmental, 1996a).

8ased on the sampling results, the petroleum-Impacted soils seem to b~ limited to the fill materials

placed during the construction of the tanks. The fill materials have a higher hydraulic conductivity

than the natural outwash materials that surround the tanks. The lower hydraulic conductivity

outwash materials appear to limit petroleum migration.

During the 51, groundwater samples collected from wells screened within the tank socket had a

maximum TPH concentration of 10 mg/L. Immiscible oil droplets and a light oil layer were noted in

the well development water. During the 551, one groundwater sample was collected from

MW-801, located in the tank socket (MW-806 was dry) and analyzed for VOCs, 5VOCs, RCRA

metals, and TPH. Unfiltered and filtered samples were collected for metals analysis. No

detectIons above the GA groundwater quality standards or the preventative action limits were

observed. In addition, TPH concentrations in MW-801 were below the detection limit of 1 mg/L;

however, a minor sheen was observed on the surface of the purge water. No groundwater

sample was collected from MW-806 during the 551, since the well was nearly dry.
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7.2.2 Tank 42 SSI Conclusions

I
The Tank 42 source control action has eliminated continued release to the environment, and the

interim action has apparently helped remove contaminant mass from the fill material to lower TPH

concentrations to a level below the proposed clean-up level of 5,000 mg/kg for soils below 15 feet

below ground surface. However, results indicate that fill materials in the lower portion of the tank

socket are stili impacted and that petroleum contamination is still present in the coarse-grained

I
I
I
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The following subsections summarize the Tank 45 SSI findings and conclUSions.

During the Tank 45 PCA and SI, petroleum-impacted soils were identified at three locations:

materials. Petroleum contamination above the proposed regulatory limits does not appear to have

migrated beyond the Tank 42 fill matenals.

Several options are available to address petroleum-Impacted soil at Tank 42; however, because

soil TPH concentrations do not exceed the proposed risk-based clean-up levels, and source control

(removal of tank contents), and interim action (ring-drain pumping) have been completed, the most

appropriate action is implementation of institutional controls.

eTo 1437-3

TANK 45

Tank 45 SSI Summary

7.3

W5298199F

7.3.1

1) S8-122, with a soil TPH concentration of 11,000 mg/kg at a sample interval 34 to 36

feet bgs (elevation 75.3 to 77.3 feet MLW),

2) S8-330, with a soil TPH concentration of 23,000 mg/kg at a sample interval 38 to

39.5 feet bgs (elevation 71.3 to 72.8 feet MLW), and

Institutional controls include options such as Land Use Controls, access restrictions, posting signs,

and monitoring. Land Use Controls, or other policies or rules can prevent the exposure of workers

and nearby residents to the residual subsurface contaminants. These controls could also limit

future placement of drinking water wells, construction or demolition activities, and excavation

within the tanks areas.

The data indicate that the interim action has reduced. TPH levels in groundwater by removing

petroleum-Impacted groundwater from the Tank 42 socket. Due to low groundwater levels, no

sample was collected from MW-806 located outside the tank bedrock socket in the natural

outwash materials. However, prevIous SI results indicate that the unconsolidated overburden

aquifer is not a significant migration pathway for heavy fuel oil compounds released from the

tanks (8&R Environmental 1996a). Also, the lower hydraulic conductivity of the bedrock and

natural outwash materials surrounding the fill materials limit the migration of petroleum and

petroleum-impacted groundwater from the unconsolidated aquifer.
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3) 58-335, with a soil TPH concentration of 7,100 mg/kg at a sample Interval 15 to 17

feet bgs (elevation 94.1 to 96.1 feet MLW).

The TPH level In the 58-804 sOil sample from a sample interval 14.0 to 16.0 feet bgs (elevations

-94.6 to 96.6 feet MLW) wa-s 5,700 mg/kg. A light sheen was observed in wash water at this

boring and petroleum was observed in the sample. Comparison of the 58-335 and 58-804 results

indicates a slight decrease in the TPH level at this interval.

The TPH level in the 58-803 soil sample from a sample interval 38.0 to 40.0 feet bgs (elevations

70.9 to 72.9 feet MLW) was 1,700 mg/kg. An oil layer was observed in wash water at this

bonng and petroleum was observed to be saturating the sample. Comparison of the 58-330 and

58-803 results indicates a significant decrease in the TPH level at this interval.

The TPH level in the 58-802 sOil sample from a sample Interval 36.0 to 38.0 feet bgs (elevations

73.0 to 75.0 feet MLW) was 17,000 mg/kg. An oil layer was observed in wash water at this

boring. The sample consisted of ring-drain gravel and the presence of petroleum was noted.

Comparison of the 58-122 and 58-802 results indicate a significant Increase in the TPH level at

this interval.
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During the 551, overburden borings 58-802, 58-803, and 58-805 were advanced at the locations

of 58-122, 58-330, and 58-335 respectively, with one bonng (58-802) completed as a monitonng

well (MW-802). 8ased on a visual assessment of the soil samples, two additional soil bonngs

were advanced and monitoring wells were installed 30 feet downgradient from MW-802 (58

807/MW-807) and 30 feet downgradient from MW-807 (58-808/MW-808). These additional

downgradient borings/monitoring wells were located in the 'tank construction ramp area. 5ix sOIl

samples (one from each boring and two from MW-807) were analyzed for TPH (Method 418.1).

In the downgradient sample locations, moderate to high TPH levels were observed in the fill

material within the tank construction ramp area. The 58-807 and 58-808 samples were collected

from the intervals exhibiting the highest FlO field screening reading. Located approximately 30

feet from Tank 45,58-807 yielded TPH concentrations of 17,000 mg/kg at a sample interval 14.0

to 16.0 feet bgs (elevations 93.7 to 95.7 feet MLW) and 21,000 mg/kg at a sample interval 24.0

- to 25.0 feet bgs (elevations 84.7 to 85.7 feet MLW). A sheen and oil layer were observed In

wash water at this bonng and petroleum was observed in the samples.



I

Metal levels in the MW-802 groundwater sample (unfiltered) were much lower than the levels

reported In the MW-122 groundwater sample (unfiltered) collected during the PCA in 1994.

The bonng furthest away (60 feet) from Tank 45, 58-808, yielded a TPH concentration of 3,700

mg/kg at a sample interval 19.0 to 21.0 feet bgs (elevations 87.8 to 89.8 feet MLW). A light

sheen was observed in wash water at this boring and petroleum was observed in the sample.

Dunng the PCA, an unfiltered groundwater sample was collected from one well (MW-122)

screened within the tank socket, and the sample was analyzed for VOCs, 5VOCs, and RCRA

metals. No VOCs were detected; and low levels of 5VOCs were detected at concentrations

below the GA groundwater quality standards and the preventative action levels. Levels of arsenic,

barium, chromium, and lead were detected above the GA groundwater quality standards or

preventative action levels; these were attributed to the high turbidity of the unfiltered sample.

During the 51, groundwater samples from two wells screened within the tank socket had a TPH

concentrations of 6.3 and 9.3 mg/L. Immiscible oil droplets and a light oil layer were noted in well

the development water.

551 groundwater samples were collected from four overburden monitoring wells at Tank 45, and

analyzed for VOCs, 5VOCs, RCRA metals, and TPH. Unfiltered and filtered samples were

collected for metals analysis from each monitoring well. Groundwater TPH levels ranged from 1.8

to 3.6 mg/L at MW-330 and MW-802 both screened within the tank socket. These results

Indicate a decrease in groundwater TPH within the tank socket when compared to 51 TPH results

discussed above. TPH was not detected at the downgradient wells MW-807 and MW-808.

Analytical results for these samples indicate the presence of VOCs and 5VOCs at low levels,

below the GA groundwater quality standards and the preventative action limits. All metals

- concentrations were low be-low the groundwater standards with the exception of lead detected in

the unfiltered sample from MW-802 at 18.7 119/L, exceeding the GA groundwater quality standard

of 15 119/L. However, lead was not detected in the MW-802 filtered sample. Field observations

recorded during the groundwater sampling indicated a high turbidity in the samples. The elevated

lead concentration observed in the unfiltered sample (total metals analysis) could be attributed to

lead that is associated with .the high turbidity observation in this sample. The high turbidity level

observed In this sample is not considered representative of groundwater quality at this location.

CTO 1437-5W5298199F
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The Interim action does not appear to have reduced Tank 45 soil TPH levels consistently below the

proposed clean-up level of 5,000 mg/kg for soils below 15 feet below ground surface. In addition,

soil TPH exceeds the clean-up level at MW-807, located approximately 30 feet from Tank 45

within the ramp fill, a potential contaminant migration pathway in a downgradient direction from

the tank. Petroleum-Impacted soils extend to SB-808, located approximately 60 feet

downgradient from Tank 45 but do not exceed the soil clean-up level. Further remedial action

may be required to address exceedances of the proposed clean-up levels.

Several options are available to address soils exceeding the clean-up level at Tank 45. Potential

technologies screened in the Tank 50 evaluation included: 1) Institutional Controls, 2) Excavation

with Off-site Disposal or Treatment, 3) Thermally Enhanced Air Sparging, and 4) In-situ

Bloremediation. As noted previously, bioremediation treatability studies conducted at Tank 50

concluded that in-Situ bioventing/blosparging will not reduce the hydrocarbon concentrations In all

areas below 5,000 mg/kg within a reasonable period of time due to the high concentrations of

heavy fuel fractions (FWENC 1997). An evaluation of the other technologies, namely 1)

Institutional Controls, 2) Excavation with Off-site Disposal or Treatment, and 3) Thermally

Enhanced Air Sparging could be considered as the basis of a Tank 45 CAP.

The data indicate that the interim action may have helped reduce TPH levels in groundwater by

removing petroleum-impacted groundwater from the Tank 45 socket. Comparison of SI and SSI

groundwater sample results for wells located In the tank socket show a decrease In TPH levels.

TPH was detected at very low levels in the groundwater samples; and the samples did not exceed

the GA groundwater quality standards or preventative action limits for the additional analytes.

The lower hydraulic conductivity of the bedrock and natural outwash matenals surrounding the fill

materials limit the migration of petroleum and petroleum-impacted groundwater from the

unconsolidated aquifer. The presence of only low concentrations of TPH in groundwater samples,

collected from monitoring wells installed in fill materials downgradient of the tank sockets,

Indicates that the unconsolidated overburden aquifer IS not a significant migration pathway for

heavy fuel oil compounds released from the tank.

7.3.2
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Tank 45 551 Conclusions
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The following subsections summarize the Tank 48 551 findings and conclusions.

The Tank 48 PCA identified petroleum-impacted sOils at 58-119 with soWTPH concentrations of

5,300 mg/kg at a sample interval 27.0 to 29.0 feet bgs (elevations 33.9 to 35.9 feet MLW), and

3,000 mg/kg at a sample interval 39.0 to 41.0 feet bgs (elevations 23.2 to 23.9 feet MLW). In

addition, petroleum was noted to be present throughout the coarse-grained fill materials. Dunng

the 551 an overburden boring (58-805) was advanced 5.2 feet from the location of 58-119 and

completed as a monitoring well (MW-805). 8ased on a field visual assessment of the soil sample

from 58-805, a second overburden sOil boring was advanced and a monitoring well was installed

72.2 feet downgradient from MW-805 (58-809/MW-809) outside the tank bedrock socket and fill

In the natural outwash materials. The TPH level in the 58-805 soil sample from an interval 33.0 to

35.0 feet bgs (elevation of 29.2 to 31.2 feet MLW) was 2,300 mg/kg. The presence of petroleum

was noted in the sample. The TPH level in the 58-809 sOil sample from a depth 15.0 to 17.0 feet

bgs (elevations of 42.0-44.0 feet MLW) was 18 mg/kg. No indications of petroleum impacts were

observed. The 58-809 sample was collected from the deepest overburden sample interval.

Comparison of the 58-119 and 58-805 results indicates a significant decrease in TPH levels since

the previous sampling effort. This reduction may be due partially to the tank ring drain pumping

activities as well as to continuing natural attenuation (dilution and biodegradation). The 551

results indicate that petroleum-impacted soils greater than 5,000 mg/kg TPH do not eXist at

58-805 or extend to MW-809, where low level TPH contamination was detected. 58-809 is

located in a downgradient direction outside the tank socket in natural outwash materials. The

data indicate that petroleum has not migrated beyond the tank socket fill materials, most likely

due to two conditions: the viscosity of the oil and the lower hydraulic conductivity of the natural

outwash materials. Heavier oils such as No. 6 fuel oil are relatively immobile due to high VISCOSity

and low solubility (8&R Environmental 1996a). 8ased on the sampling results, the significantly,
petroleum-impacted soils seem to be limited to the fill materials placed dunng the construction of

the tanks. The fill materials have a higher hydraulic conductivity than the natural outwash

materials that surround the tanks. The lower hydraulic conductivity outwash materials appear to

limit petroleum migration.
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During the PCA, an unfiltered groundwater sample was collected from one well (MW-119)

screened within the tank socket and analyzed for VOCs, 5VOCs, and ~CRA metals. No VOCs

were detected; and low levels of 5VOCs and metals were detected at concentrations below the

GA groundwater quality standards and preventive action levels. During the 51, tank socket

groundwater TPH levels were 18 mg/L in MW-401, 87 mg/L in MW-404, 3.9 mg/L in MW-408,

and .13.5 mg/L in MW-412. Outside of the tank socket overburden 51 groundwater TPH levels

were 4.7 mg/L in MW-409, non-detect In MW-421, and 3.3 mg/L in MW-422, while bedrock

groundwater TPH levels in MW-424 and MW-425 were 440 mg/L and non-detected, respectively.

- A comparison of MW-119 51 groundwater sample results and MW-805 551 groundwater sample

results shows that the VOCs, 5VOCs, and metals results were comparable with exception of the

elevated lead level detected in the 551 sample as noted above. However, a comparison of 51 and

551 groundwater analytical results shows a general decrease in TPH levels in wells screened In the

tank socket, in overburden outside of the tank socket, and in bedrock. Tank socket well

groundwater TPH levels recorded in the 51 ranged from 3.9 to 87 mg/L, while a TPH level of 1.5

mg/L was recorded for the 551 well screened in the tank socket. During the 51 TPH levels in wells

screened in overburden outside of the tank socket ranged from non-detect to 3.3 mg/L while a

level of non-detect was recorded for the overburden groundwater sample during the 551. For

bedrock wells, the 51 and 551 TPH levels in MW-424 were 440 mg/L and 2.85 mg/L and TPH was

recorded as non-detect In MW-425 dUring both investigations.

551 groundwater samples were collected from two overburden monitoring wells (one screened in

the tank socket (MW-805) and the other screened outside the tank socket (MW-809)) and the two

bedrock monitoring wells and analyzed for VOCs, 5VOCs, RCRA metals, and TPH. Unfiltered and

filtered samples were collected for metals analysis from each monitoring well. Analysis of these

samples Indicates the presence of VOCs and 5VOCs at low levels, below the GA groundwater

quality standards and the preventative action limits. All metals concentrations were also below

the groundwater standards with the exception of lead detected in the unfiltered sample from

MW-805 at 30.6 J.!,g/L, exceeding the GA groundwater quality standard of 15 J.!,g/L. However, lead

was not detected in the MW-805 filtered sample. Field observations recorded during groundwater

sampling indicated a high turbidity In the samples. The elevated lead concentratIOn observed in

the unfiltered sample (total metals analysis) could be attributed to lead that IS associated with the

high turbidity observation in this sample. The high turbidity level observed in this sample is not

conSidered representative of groundwater quality at this location.
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Tank 48 source control measures have eliminated continued release to the environment, and the

interim action has apparently helped to remove enough contaminant mass from the fill material to

lower TPH concentrations below the proposed clean-up level of 5,000 mg/kg for soils below

15 feet below ground surface. However, results indicate that fill materials in the lower portion of

the tank socket are still impacted and that petroleum is still present In the gravel materials. While

the 51 data indicate petroleum contamination above the proposed regulatory limits does not appear

to have migrated beyond the Tank 48 fill materials, petroleum was observed in the bedrock in

downgradient previous 51 borings 5B-424 and 5B-425.

The data indic.ate that the interim action has reduced TPH levels In groundwater by removing

petroleum-impacted groundwater from the Tank 48 socket. TPH was detected at very low levels

in the groundwater samples; and, the samples did not exceed the GA groundwater quality

standards or preventative action limits for the additional analytes with the exception of lead in the

unfiltered sample from MW-805. Previous 51 results indicate that the unconsolidated overburden

aquifer is not a significant migration pathway for heavy fuel oil compounds released from the

tanks (B&R Environmental 1996a). Also, the lower hydraulic conductivity of the natural outwash

materials and bedrock surrounding the fill materials limit the migration of petroleum and petroleum

impacted groundwater from the unconsolidated aquifer. However, impacted groundwater was

detected In the bedrock aquifer during the 51 at a TPH concentration of 440 mg/L, in association

with the occurrence of petroleum in bedrock fractures; this TPH level in bedrock groundwater was

not repeated In the 551.

I
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7.4.2 Tank 48 551 Conclusions
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Several options are available to address petroleum-impacted soil at Tank 48. However, because

soil TPH concentrations do not exceed the proposed risk-based clean-up levels, and since the

source control (removal of tank contents) and interim actions (ring drain pumping) have been

completed, the most appropriate action is implementation of instltutiohal controls.

Institutional controls include options such as Land Use Controls, access restrictions, posting signs,

and monitoring. Land Use Controls, or other policies or rules can prevent the exposure of workers

and nearby residents to the residual subsurface contaminants. These controls could also limit

future placement of drinking water wells, construction or demolition activities, and excavation

within the areas of the tanks.

W5298199F 7-9 eTa 143



8.0 RECOMMENDATIONS

1ihe following section recommends further actions at Tanks 42 and 48.

Groundwater mqnltoring should consist of sampling groundwater monitoring well(s) screened in
\

the unconsolidated overburden downgradient of the tank socket. Based on the use of the tank as
\

storage for virgin ~etroleum, sample analyses should be conducted for VOCs, 5VOCs, TPH using
\

EPA Method 81 OO~, and RCRA metals. 551 results indicate product has not migrated out of the
\,

CTO 1438-1
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TANK 42 AND 48

Development of Tank 42 and 48 Remedial Alternatives

W5298199F

\
8.1.1

\
\

The· alternative will consist of institutional controls and groundwater monitoring. 5ince tank
\

demolition has been completed, site access restrictions are not required.

\
\
\

InstitutIOnal controls are activities that do not involve engineering actions or treatment to reduce

potential\ health threats or mitigate contaminant migration. These activities will protect human

and ecolqgical receptors by limiting future use of the site to prevent human contact with
\

petroleumJ~mpacted groundwater and soil at Tanks 42 and 48. Controls that should be considered
\

for future use, occupancy, and activity of and at Tanks 42 and 48 include prohibiting residential
\

use, prohibi\ing intrusive work without proper health and safety precautions, and prohibiting
\

Installation of\ water supply wells. The controls should be documented in an environmental land

usage agreem~nt between RIDEM and the Navy, which will be incorporated into the CAP.
\

Recommendations for additional remedial actions at Tanks 42, 45, and 48 are provided below,

based on the results of the 551, and on results of the bioremediation pilot test at Tank 50. 50urce

control measures consisting of removing tank contents and cleaning have been completed, and an

interim action consisting of ring drain pumping has been completed. In addition, the in-place

demolition of the tanks and backfilling with clean fill has been completed. The next phase

Includes identifying and developing the alternative required to protect potential human and

ecological receptors, and meeting the proposed soil clean-up levels of 2,500 mg/kg TPH in soils at

depths of 3 to 15 feet and 5,000 mg/kg TPH in soils at depths of 15 feet or more.

1\
1\

\
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- The following section recommends further actions at Tank 45.

The need for additional site characterization should be assessed throughout the development of

the remedial alternative phase.

tank socket. Three rounds of sampling on a semi-annual basis will be conducted to confirm that

conditions have not changed.

RIDEM regulation DEM-DWM-UST05-93 Sec. 14.11 establishes the requirements for preparing a

Corrective Action Plan (CAP) to formalize the approved alternative. Upon RIDEM approval of this

report, CAPs will be prepared for Tanks 42 and 48 that include specific actions to be implemented

under institutional controls.
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TANK 45

Preparation of the Corrective Action Plan

Additional Investigation
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8.2.1

Further remedial action may be conSidered at Tank 45 to address residual petroleum-impacted sOil

and exceedances of the proposed clean-up levels. Bioremediation treatability studies conducted at

Tank 50 concluded that in-situ bioventing/biosparging will not reduce the hydrocarbon

concentrations in all areas below 5,000 mg/kg within a reasonable period of time due to the high

concentrations of heavy fuel fractions (FWENC 1997). Further evaluation is recommended of the

other technologies Identified in the Tank 50 Technology Screening Evaluation Report with regard

to Tank 45. These technologies Include: 1) Institutional Controls, 2) Excavation with Off-site

8.2

8.1.3

8.1.2

Any activities requiring intrusive work (such as excavation or drilling) will be permitted only by

implementation of proper health and safety precautions, as detailed in a health and safety plan.

The health and safety plan, which will be developed only when intrusive activities are planned, will

define procedures to monitor air quality and other site safety issues, such as the use of

appropriate personal protection equipment (PPE).



The need for additional site characterization should be assessed throughout the development of

the remedial alternative phase.

Disposal or Treatment, and 3) Thermally Enhanced Air Sparging. These three technologies should

be evaluated relative to one another, and a preferred technology ~elected. The preferred

technology may be a combination of technologies. incorporating elements of the institutIOnal

controls outlined for Tanks 42 and 48.

RIDEM regulation DEM-DWM-UST05-93 Sec. 14.11 establishes the requirements for preparing a

CAP to formalize the approved alternative. Upon RIDEM approval of this report, a CAP will be

prepared for Tank 45 that includes further evaluation of remedial alternatives and presentation of

the preferred alternative.

Groundwater monitoring, consisting of sampling unconsolidated overburden and bedrock

groundwater downgradient of the tank socket, should be an additional component of the remedial

alternative. Based on the use of the tank as storage for virgin petroleum, sample analyses should

be conducted for VOCs. SVOCs. TPH using EPA Method 81 OOM, and RCRA metals.

eTO 1438-3

Additional Investigation

Preparation of the Corrective Action Plan
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"

BORING NO. : SB-801
START DATE: ":::6_C=1~5_:"::9-':-8---

COMPLETION DATE: 6-16-98
MON. WELL NO.: MW-801
CHECKED BY . Mike Heal

BORING LOG FOR CTO 143 - Tank Farm 4 - Tank 42 - Supplemental Site Investigatton
PROJECT NO 0288
LOGGED BY: Tracy Dorgan TRANSCRIBED BY. =:LA...:..:C~__
DRILLED BY (Company/Driller) . .:.:.M~ac:.:.he:<.:r--=E::.n~v~.I=D~en~i~s.::::D.:::;uc~h~n~ow=sk~i _
GRD SURFACE ELEVATION 89.84 ELEVATION FROM -

a",-~.: l:!"'" ".,& ~\~ '::: .... ' .:.;::~p.;"'~l-' f~:..~~"':"" "" .... "Ii''''' ......:..~-t~ ~." • ~~ ..... , ." -.:( t -<"!.~ '" to. ,,:-. • - • ... t OJ".\' I !li,r.,"~.'<l;;tiw~il~R''';',':.li'&\l!Sl;i

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC TIME MAT'L DENSITYI MATERIAL or (moisture condrtion, odors, SCREENING

6" I & CHGI CONSIS CLASSIFICATION ROCK geological classification, rock DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN weathenng, etc) METHOD =

0 LENG (OAlOC STATUS) PROF'L HARD [FID Jar HSI
No samples were taken tram 0-37 5' bgs

2

4

6

8

10
~

12

14

16
Petroleum sheen noted on oppm In bz

18 wash water (jJ) -17' bgs near caSInQ
Casing advancing very

20 easy from 17 5'-24'

22

Lost water In casing @ 24'
24 wi roller-bit =-15 5 gal

26
Lost-19 gal water tram

28 casing wi roller-bit @ 29' bQS

30

32 (see P 2)

TYPE OF DRILLING RIG Mobile Drill B-53 ATV I Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING 4" drive & wash casing

@METHOD OF 501 L SAMPLING 3" spirt-barrel driven With a 300 Ib hammer
METHOD OF ROCK CORING N/A

GROUNDWATER LEVELS BORING NO SB-801
OTHER OBSERVATIONS

PAGE: lot 2

a ldept\statt\boUogslnetc02-01 \sb-801 doc
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BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 42 - Supplemental Site Investigation
PROJECT NO' 0288
LOGGED BY: Tracy Dorgan TRANSCRIBED BY. ~LA~C~__
DRILLED BY (Company/Dnller): :.:.M:.::a~he~r--=E::.!.n:..:.v...:../D~e~n.:::is~D~u~c~h~n"",ow:.:.:s<.:.:k,,=1_----,--,----,- _
GRD SURFACE ELEVATION: 8984 ELEVATION FROM

BORING NO : ..::S~B:...:-8~0~1 _
START DATE: 6-15-98
COMPLETION DATE: 6-16-98
MON. WELL NO : MW-801
CHECKED BY : Mike Heal

,,~ ''1'' ~.";;" ., i.~.~i.~;L."~~5f I~ !i.;JJ:;;;.t{~~f :t:.1 :J~
~ ~ .... ~ 1 < !-1 ,-.. •.. ~ < 1-·.... '. .- ,

... ,.... .... lo' .....;;.Uj(l ~.

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC TIME MAT'L DENSITYI MATERIAL or (moisture condrtlon, odors, SCREENING

6" I & CHGI CONSIS CLASSIFICATION ROCK geological classification, rock DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN weathenng, etc) METHOD =

34 LENG IQAlQC STATUS) PROF'L HARD rFlO HS I
Np samples taken from 0-37 5'

Igneous & gneiss

36 fraaments noted In wash
Roller-bit hopping &
chattenng @ 36' ...

375' S-1A=0 5' Lost -24 5 gal Inside casing

38 4 10 S-1 - 37 5-39 5' bgs dk gray Gravellv SAND Mostlv medlum-coarse sand, some fine wi roller-brt @ 395' Heavy

7 @1115 loose angular gravel trace fill • 2 nails In sample pet sheen & oil drops noted

17 390' on wash tub

45 20 top of soft light S-1 B-O 5' - saprohllc schist Very soft with pastle-hke Free-product collecting In

40 bedrock arav conslstancv wash tub from 37 5-39'
D&W casing to 39' 104 5 ppm

End of boring @ 39 5'

Losl approx 60 gallons of water dUring drllhng

TYPE OF DRILLING RIG I Refer to P 1 of 1 Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING

@METHOD OF SOl L SAMPLING
METHOD OF ROCK CORING .
GROUNDWATER LEVELS BORING NO SB-801
OTHER OBSERVATIONS'

PAGE 2 of 2
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- - - - - - - - - - - - - - - - - - -

I'

BORING NO. : ..=S:.=B-=-8<.=0=2 _
START DATE: 6-17-98
COMPLETION DATE: 6-18-98
MON. WELL NO : MW-802
CHECKED BY : Mike Heal

BORING LOG FOR CTO 143 - Tank Farm 4 - Tank 45 - Supplemental Site Investigation
PROJECT NO 0288
LOGGED BY: Tracy Dorgan TRANSCRIBED BY:-=LA::....;.;::;C _
DRILLED BY (Company/Driller)' !..:.M:.:::a~he~r-=E:.:.n~v...:./:::;D~en~i~s..::::D~uc::::.h.:.:..ln~ow=sk.:.:..I _
GRD. SURFACE ELEVATION: 11101 ELEVATION FROM e

~~i<.i..,p';';,t l~oI1i. t~},~c"'~.,' v :: .-t{~~:;~~f • ~1J·;j~'r
f ,"~" ".., .......~ ~ ,

l . '" ~; f< 1~~ ~' J.o.~ ~ f

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC TIME MAT'L DENSITYI MATERIAL or (moisture condrtlon, odors, SCREENING

6" I & CHGI CONSIS CLASSIFICATION ROCK geological classification; DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN rock weathenng, etc) METHOD =

0 LENG IQAlQC STATUSl PROF'L HARD rFlO Jar HS 1

N samples were taken from 0-34' bgs
2

4
Poss boulder from 6-9'

6

8

10

12
Ok gray phyllite fragments

14 in wash

16

18

20

22 ~

Trace 011 In wash @ 23'
24 Heavv free-product In wash

from 24' bgs down
26

28

30

32

)"

TYPE OF DRILLING RIG Mobile Dnll B-53 ATV I Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING 4 In dnve & wash casing

@METHOD OF SOl L SAMPLING 3 In split-barrel dnven With a 300 Ib hammer
METHOD OF ROCK CORING NIA

GROUNDWATER LEVELS BORING NO.. SB-802
OTHER OBSERVATIONS.

PAGE 1 of 2

o dept\SlafflboUogslnelC02-o1 \sb-802 doc
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BORING NO.. ..:::S~B~-8~O:=.2 _
START DATE. 6-17-98
COMPLETION DATE: 6-18-98
MON. WELL NO.: MW-802
CHECKED BY : Mike Heal

BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 45 - Supplemental Site Investigation
PROJECT NO: 0288-0552
LOGGED BY: Tracy Dorgan TRANSCRIBED BY ...::LA~C _
DRILLED BY (Company/Driller): ~M~a.u;he~r....!:E~n!..:.v~.ID~e~n.!.!.:is~D~u~c::!.lh.u;no~wC!..::s~k!..-1 _
GRD. SURFACE ELEVATION' 111.01 ELEVATION FROM

<-I. v> '."i;t'- ~ > ~~, k:ft'A.·:<....., ;" .' i r~ ~ ~ ..-:: ,. . , . ..
DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC TIME MAT'L DENSITYI MATERIAL or (moisture condition, SCREENING

6" I & CHGI CONSIS CLASSIFICATION ROCK odors, geological DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN classificallon, rock METHOD =

32 LENG (OAtOC STATUS) PROF'L HARD weathenng, etc) I FlO, Jar HS I

70 sample taken from 0-34'

L34
5 03 S-1 =34-36' @ 0930 loose dk gray Gravelly, SAND Mostly F-C sand, some F-C angular sw Poor recov petroleum 136 ppm

3 aravel 1 oiece 2 5" diam sub-rounded aravel odor &heavy stalnlna

4 blk Poss ring-drain fill
36 5 20

5 17 S-2=36-38' @ 1000 GRAVEL Some F-C sand mostly coarse rounded gw Free-product filling VOid 240 ppm
5 spaces In Qravel -
9 & fine cobbles

/
Very heavy pet staining

38 32 20
D&W to 39 5' Casing

39 bouncinQ Roller-bills

395 bnnlng up small concrete-----
End of bonna tb 39 5' Poss top of rIna drain pipe frags @ 395'pass

nng-draln
pipe

Construct well With screen from 39 5-14 5'

TYPE OF DRILLING RIG I Refer to P 1 of 2 for detail Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING

@METHOD OF SOl L SAMPLING
METHOD OF ROCK CORING

GROUNDWATER LEVELS. BORING NO.. SB-802
OTHER OBSERVATIONS:

PAGE 2 of 2
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I"

BORING NO.: -=S:=B~-8:.:::0.:..3 _
START DATE: ~6~-2~2~-9~8 _
COMPLETION DATE: 6-23-98
MON WELL NO.: uN~/A~__

ECKED BY : Mike H

BORING LOG FOR. CTO 143 - Tank Farm 4 - Tank 45· Supplemental Site Investigaiton
PROJECT NO: 0288-0552
LOGGED BY. Tracy Dorgan TRANSCRIBED BY:..::LA::..:=C _
DRILLED BY (Company/Driller): :.:cM,-=ac:.:.he=.:r:...:E::.:n.:.:v..::..I.::::D~en:.:.:i=-s=D.:::.u==ch.:.:..n:..::::o..:..:w~sk~I _

U--. -- - - - - -- - - - - --- - - - . - - - -- .. - -- --- -_ ... -- - . - ---- .. --
It.....,..I,;}~,.l<i .....~....'::.:,i·~ ~~ .. ·..~jtf~~~~' :;:I'1dt~ " , -. ....... " ~ ,,, -,

~ '" b~.lf-' 4, '{' .\ ,".
-, - I

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC TIME MAT'L DENSITYI MATERIAL or (moisture conditIon, odors, SCREENING

6" I & CHGI CONSIS CLASSIFICAnON ROCK geologIcal classification; rock DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN weathenng, etc) METHOD =

0 LENG caAiac STATUS) PROF'L HARD (FID, Jar HSI

Np samples taken from Q.38' bgs
2

Gnndlng & hopping from
4 4-6' bas, Quartzite fraaments

(white) In wash
6

8

10

12

14

16

18

20

22 Moderate-heavy pet sheen
on wash water @ -22-24'

24

26

28 Lost all water In caSlnQ @ 29'
wi roller-bit =-19gal

30

32 Harder dnvlnQ @ 32'

TYPE OF DRILLING RIG Mobile Dnll B-53 ATV I Tetra Tech NUS, Inc_
METHOD OF ADVANCING BORING 4 in dnve & wash casing

@METHOD OF SOl L SAMPLING 3 In split-barrel dnven by 300 Ib hammer
METHOD OF ROCK CORING NIA I

GROUNDWATER LEVELS BORING NO" SB-803
OTHER OBSERVATIONS,

PAGE 1 of 2
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BORING NO.. SB-803
START DATE: "::6~-2~2~-9~8---

COMPLETION DATE: 6-23-98
MON. WELL NO : !..::!N!.!..../A~__
C

BORING LOG FOR. CTO 143 - Tank Farm 4 - Tank 45 - Supplemental Site Investig8lton
PROJECT NO. 0288-0552
LOGGED BY: Tracy Dorgan TRANSCRIBED BY"2:LA~C _
DRILLED BY (Company/Driller): ~M~al!..!h~er~E:::.!n~v'-:.!.I~D~el.!.ni!.:!s....!:D~u~c!.!.!hn~o~w~s~kl _

• ,_. __ I , ...._____ ..... 1_••••• _. __ - _.... ..... -- .... .. . .

~";l,j.;."",,~ :.. . M.#1,t~,.:..., .~.; ,~1~';:~'t' it t:~f;:f';.:tr'"' - • '4,.-. r ~ .
DEPTH BLOWS SAMP SAMPLING DEPTH SOil USCS REMARKS FIELD
(FEET) PER REC TIME MAT'l DENSITYI MATERIAL or (moisture condition, odors, SCREENING

6" I & CHGI CONSIS CLASSIFICATION ROC geological claSSification; DATA
SAMP SAMPLE NO WELL or ROCK CLR K rock weathering, etc) METHOD =

32 LENG CQAlQC STATUS) PROF'L HARD BRKN (FlO Jar HSI
No samples taken from 0-38' bgs Heavy petroleum sheen &

free-oroduct on wash
water from approx 32' to

34 EOB

Hard, driVing to -35-36',

36 lost water In casinO @.

-35-36' Pumping In fresh
water No return uo caslna
from 36-38'

38
9 06 S-l =38-39' bgs @ med bljCk Sandy, GRAVEl.- mostly rounded· subrounded coarse gm Total water loss = -SO gal 752 ppm

21 10 0945 dense aravel Trace - some F-C sand
Phyllite In nose of spoon Free-product saturating Hammer bounCing @ 39'

40 samole driving S-l Stoo
to avoid poss ring-drain

End of boring @ 39' bgs Casing to 38' Free-product coating
& drill rods & casino

Backfill with bent chips to 26' then volclay grout

TYPE OF DRILLING RIG I Refer to P 1 of 2 for detail Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING

@METHOD OF SOl L SAMPLING
METHOD OF ROCK CORING

I

GROUNDWATER LEVELS BORING NO. SB-803
OTHER OBSERVATIONS

PAGE' 2 of 2
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BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 45 - Supplemental Site Investigation
PROJECT NO 0288-0552
LOGGED BY: Tracy Dorgan TRANSCRIBED BY:...::LA~C~__
DRILLED BY (Company/Driller): :.:.M:.::a::-he,:-,r--=E=,-n~v..:.:...I=-D,::.,en~is=-=D..::.u:::.:ch-,,-n~o-,-,w::!.'sk,,-,-I-=-:--::-:-c--=-=:-::-:--,---- _
GRD. SURFACE ELEVATION: 11062 ELEVATION FROM

BORING NO. : ..=S=B:....;:-8=0,-,-4 _
START DATE: 6-17-98
COMPLETION DATE: 6-17-98
MON. WELL NO.: ~N/~A~__
CHECKED BY : Mike H

L"",·---;;l,l l. ~ •• ~) a....l'....~l ~_:. t.:t":,...;;.:j·:~A~J~ ;:;", '~l' - . .,.... . ~ . ; " >, '" • ':l.~~'."
DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC TIME MArl DENSITYI MATERIAL or (moisture condition, SCREENING

6" I & CHGI CONSIS CLASSIFICATION ROCK odors, geological DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN classification, rock METHOD =

0 lENG (QAlQC STATUS) PROF'L HARD weathenng, etc) [ FID, Jar HS I
start@0920

o samples taken from 0-14' bgs.

2 GrlndlnQ & hOPPInQ from
2-3'

4

-
6

Grinding & hopping from
7-8'

8

10

12

I Ll pet sheen on wash @
14 14'

7 06 S-1 @ 14-16' bgs med dk gray Sand & gravel Sand IS F-C grained, gravel IS F-C gm Heavy pet odor & 1274ppm
5 @1030 anoular ohvlllte Trace Silt stalnlna Free-oroduct In
7 dense to black bottom 31n

16 15 20

TYPE OF DRilLING RIG Mobile drill B-53 ATV I Tetra Tech NUS,lnc
METHOD OF ADVANCING BORING 4 In drive & wash casing

@METHOD OF SOl l SAMPLING. 3 In split-barrel drrven WIth a 300 Ib hammer
METHOD OF ROCK CORING. N/A

GROUNDWATER LEVELS BORING NO. SB-804
OTHER OBSERVATIONS'

PAGE 1 of 2
o \deptlstaff\boUogs\netc02-01 1sb-804 doc



BORING NO.: .;:::S=B..;:-8=0..:...4 _
START DATE: 6-17-98
COMPLETION ~D:"""A~TE~:=6--1---7--9-8-

MON. WELL NO.: .:..oN:.:,./A'--__
CHECKED BY : Mike Heal

BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 45 - Supplemental Site Investigation
PROJECT NO' 0288-0552
LOGGED BY: Tracy Dorgan TRANSCRIBED BY' -=LA::....:.=.C _
DRILLED BY (Company/Driller): :..:.M::::a.:..:;he=..:r.....E::..:.n:..:.v"'-'.ID=.;e=..:n.:.:.:is"-"D=.;u=.:c::.:h"-':no:::-:w"::s~k'--l =----:-==-c::-:-:-------
GRD. SURFACE ELEVATION: 110.62 ELEVATION FROM -

........-;. .. .. .;..:3>~< • /' , , / u" ,
DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC TIME MAT'L DENSITYI MATERIAL or (moisture condition, SCREENING

6" I & CHGI CONSIS CLASSIFICATION ROCK odors, geological DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN classification; rock METHOD =

16 LENG lQAlQC STATUS) PROF'L HARD weathenng. etc) I FlO Jar HS I
8 12 S-2 @ 16-18' bgs Silty, gravelly, SAND - mostly F-C sand, some fine- sp Small qty of free-product 87 ppm
12 @ med dark coarse angular chvllite gravel, some Sill on wash water
15 dense gray Top 3" =pet stained and

18 19 20 odor

End of bonng @ 18' bgs

TYPE OF DRILLING RIG I Refer to P 1 of 2 Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING

~
METHOD OF SOl L SAMPLING
METHOD OF ROCK CORING'

GROUNDWATER LEVELS BORING NO.. SB-804
OTHER OBSERVATIONS'

PAGE 2 of 2

o \dept\stafflboUogslnetc02-01 \sb-804#2 doc
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'\

I,

BORING NO. : ..=S:.=B:....:-8:.::0..:::.5 _
START DATE: 6-19-98
COMPLETION DATE: 6'-22-98
MON. WELL NO.: MW-805

Heal

BORING LOG FOR: eTO 143 - Tank Farm 4 - Tank 48 - Supplemental Site Investigation
PROJECT NO' 0288-0552
LOGGED BY:Tracy Dorgan TRANSCRIBED BY.....:::LA:...:.=C _
DRILLED BY (Company/Dnller): :.:~.:.::~:.::h.:.:er,-,E:.:.n.:..:v..:.:..I=D..:::.e:.:.:ni=.s-=D;.:u.:.:ch::::-n:.:::0'3:'",!",,:~~,-,:I:-, ' ,-= --------
-- ._. --_ .... - ~ - ... .~. _. _. _.... ... .. _... -. ---- --- _ ....... -- .

.•~,g,,..,~ '~~' A:~~ f.1.f.'i· '!;li.:lf<.-!t';;;it'll l'tk:4~('" '9'"
.. , ~ ", »c'...:' ' .. -. • ?" ) "'~ l)( f" i t~ilSi~

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC TIME MAT'L DENSITYI MATERIAL or (moisture condition, SCREENING

6" I & CHGI CONSIS CLASSIFICATION ROCK odors, geological DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN classification, rock METHOD =

0 LENG (QAlQC STATUS) PROF'L HARD weathenna, etc) rFID, Jar HS 1
No samples taken from 0-33' bgs

2

4

6

8

10

12

14

16

18
Lt -mod petroleum sheen

20 on wash 61 20'

22 IncreaSing pet sheen with
depth

24

26

28
Strong pet odor while

30 dnilina 00 ppm In

011 drops & heavy sheen breathing zone
32 on wash water

TYPE OF DRILLING RIG Mobile dnll B-53 ATV I Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING 41n dnve & wash casing

@METHOD OF SOl L SAMPLING 3 In split-barrel dnven with a 300 Ib hammer
METHOD OF ROCK CORING :

GROUNDWATER LEVELS BORING NO. SB-805
OTHER OBSERVATIONS:

PAGE 1 of 2

o \dept\stafflboUogslnetc02-01 \sb-aOS doc
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BORING NO. : .=S=.8--=.80=..=5'--__
START DATE: 6-19-98
COMPLETION DATE: 6-22-98
MON. WELL NO.: MW-805
CHECKED BY : Mike Heal

BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 48 - Supplemenetal Site Investigation
PROJECT NO: 0288-0552
LOGGED BY. Tracy Dorgan TRANSCRIBED BY,2:LA=C:...--__
DRILLED BY (CompanylDriller): ~M~aC!.!h~er'-lE~n~v~/~D~e..!.,!;ni~s..!:D~u~ch!.!.!n~o~w~s.!llki,-- _

- EVATION FROM... -. -- - .. . . -. _. -., , ~ .
~, ';~'-!'ti'~t.;,Jr~ J "13 rr;;;1ts~1~~ If'!t </ "'."'" .. '"," . . .

u

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC TIME MArl DENSITYI MATERIAL or (moisture condition, SCREENING

6" I & CHGI CONSIS CLASSIFICATION ROCK odors, geological DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN claSSification, rock METHOD =

32 LENG (QAlQC STATUS) PROFL HARD weathenml: etc) rFID Jar HS 1

33
8 10 S-l =33-35' bgs @ med dark GRAVEL Mostly angular phyllite gravel, trace sllt,trace gm Saturated Abundant 186 ppm

34 5 0940 dense qrav sand free-product

5 to black Free-product along fracture planes & In VOid spaces
35 7 20

7 05 S-2=35-37' bgs @ S-2A=O 2' - similar to above
36 8 1()()() S-2B=0 3' - subrounded aranlte coarse aravel - nna-draln Rlna-draln arvl has

8 gravel free-product coaling
37 5 20 extenor

Dnve & wash to 39'
38 Lost all water In caslnq

once bit reached 39'
39 =255aal

End of bonng at 39' bgs Note heavy sheen &
some free-product stuck
todnlltools

TYPE OF DRILLING RIG I Refer to P 1 of 2 for detail Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING

@METHOD OF SOl L SAMPLING
METHOD OF ROCK CORING

GROUNDWATER LEVELS BORING NO.: SB-805
OTHER OBSERVATIONS:

PAGE 2 of 2
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f

BORING NO. : SB-806
START DATE: 6-=-2=='3:-=-9===8::------
COMPLETION DATE: 6-24-98
MON. WELL NO.: MW-806
CHECKED BY : Mike Heal

BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 42 - Supplemental Site Investigation
PROJECT NO' 0288-0552
LOGGED BY: Tracy Dorgan TRANSCRIBED BY:-=LA=-:.=C'---__
DRILLED BY (CompanylDriller): !.!:M~a.!..!:he~r....!:E:.!.n!..!.v-'.!...ID!::!.e~n~ls~D~uc~h.!.!..n~o.!.!w~sk~I _

SURFACE ELEVATIO ._ ..... _... - - .... .... -
~l!{~1:.:a;~:~~l~_iii R.'.,;,:f'- ii~'Nf : '<,iJf;S\,;t 'rt '': - " . ~ H -j'o .. MJ .. ,.~ li:li~~

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC TIME MAT'L DENSITYI MATERIAL or (moisture condition, odors, SCREENING

6" I & CHGI CONSIS CLASSIFICATION ROCK geological classification, DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN rock weathenng, etc) METHOD =

0 LENG (QAlQC STATUS) PROF'L HARD rFID Jar HS I

2

4
8 10 S-l =4-6' bgs @ dense dark Gravelly, SAND Mostly F-C well graded sand, some sw dry OOppm

31 1624 I gray fine subrounded gravel, trace silt
25 ! dark !6 22 20 brown

D&Wt09'

8

25 07 S-2=9-11' @ 0820 dense dark Gravelly, SAND Mostly F-M poorly graded sand, sp Damp - wet, pass from OOppm
10 28 I arav fine subround aravel trace Silt wash water

27 ! ! ! D&W to 11 5', casing
31 20 regusal Roller-bit through

------- Boulder from 11 5-13 5'
12 cutlInQ=D&W to 14'

boulder

-------
14

27 06 S-3=14-16'@1115 dense dark S-3A=0 4' • gravelly, SAND Mostly F-C well graded sw OOppm
36 I gray fine subangular gravel
34 poss top ! ! S-3B=0 2' - soft, saprolltlc? phyllite Poss boulder

16 47 20 of bedrock or cobble Minor oXidation

TYPE OF DRILLING RIG Mobile dnll B-53 ATV I Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING 4" dnve & wash casing

@METHOD OF SOl L SAMPLING 2 In spilt-barrel dnven wrth a 140 Ib down-hole hammer
METHOD OF ROCK CORING N/A

GROUNDWATER LEVELS BORING NO. SB-806
OTHER OBSERVATIONS'

PAGE 1 of 2

o \dept\staffiboUogslnetc02-01\sb-806 doc



BORING NO. : ~S~B~-8~0~6 _
START DATE: 6-23-98
COMPLETION ~D~A=-TE"::':=-6--2-4--9-8-

MON. WELL NO.: MW-806
CHECKED BY : Mike Heal

BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 42 - Supplemental Site Investigation
PROJECT NO: 0288-0552
LOGGED BY: Tracy Dorgan TRANSCRIBED BY:.~LA=C _
DRILLED BY (Company/Driller): !!M!!:!aC!.!:he!::.!r....!:E::.!.n!.!:v.:!,;.ID~e!::.!n.!.!.:is~D~u~c~hC!.!:no~w~s~k~i_-= -------
GRD. SURFACE ELEVATION:87.79 ELEVATION FROM~: lev

..~.... ' : ~t· , " <.....:--..: -: .....}-:-,< i::l:-= .. ~ ..:::::t«« ....."=».~~~~ ...... ~.::,.-<$.~:: .... c-.'::'~;h...~~ ~~?:~£:>l ?
' , "},,.;.~>~~:w. ",~'~'t:.~ '~:,:{~~

~ ...::...
DEPTH BLOWS SAMPR SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER EC. TIME MAT'L DENSITYI MATERIAL or (moisture condition; SCREENING

6" I & CHGI CONSIS CLASSIFICATION ROCK odors; geological DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN classification; rock METHOD =

16 LENG fQAlQC STATUS) PROF'L HARD weatherlna. etc ) rFlO JarHS I
Cuttings are both fresh &
weathered Dhvtlrte
fragments Trace Silly,

18 clay wi orange-bm. color

50 5 S-4=19-2O' @ 1200 soft dk gray Saprolrtic phyllrte Minor oxidation noted Very soft - v.bkn Lt sheen on wash water, 0.5 ppm
20 100/5" 09 many fractures DerDendlcular to borlna 1·'2:' zone of probably from araDhite In

EOB clay filled fractures In center of sample phyllrte

End of bonng at 20' bgs

,

TYPE OF DRILLING RIG I Refer to P 1 of 2 for details Tetra Tech NUS, Inc.
METHOD OF ADVANCING BORING. @METHOD OF SOl L SAMPLING.
METHOD OF ROCK CORING:

GROUNDWATER LEVELS: BORING NO.: SB-80B
OTHER OBSERVATIONS:

PAGE' 2 of 2
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- - - - - - - - -- - .. _. -- - - - ,-
BORING NO. : SB-807
START DATE: ~6-~2~5-~98~---

COMPLETION DATE: 6-25-98
MON. WELL NO.: MW-807
CHECKED BY : Mike Heal

BORING LOG FOR: CTO 143 - Tank Farm 4 -Tank 45 - Supplemental Site Investigation
PROJECT NO:~0~2~88:!:.-0~5~5~2 _
LOGGED BY:Tracy Dorgan TRANSCRIBED BY: _
DRILLED BY (Company/Driller): :.:.M~a~he~r..l:E~n~v:!..!.ID~e~n~is~D::..:u~c:!.!.hn~o~w~s~kic........-.,..--.....,..,..__.,....- _
GRD. SURFACE ELEVATION: 109.73 ELEVATION FROM Ilev

z~~~m~m~~~~m $~W~~~~~~~~~~;:~t~;:;: ";,,,""~""
;:;:;:;:;:;:Z~;:~S$~~~m~~m~~~""~ "" s' , , .. ,4.... ~ " ,

"
m ' "m, .- '" ,

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC. TIME MArL DENSITYI MATERIAL or (moisture condition, odors; SCREENING

6" I & CHGI CONSIS CLASSIFICATION ROCK geological classification; rock DATA
SAMP SAMPLE NO. WELL or ROCK CLR BRKN weathering; etc.) METHOD =

0 LENG (QAtQC STATUS) PROF'L HARD IFID JarHSl
No samptes taken from Q-4' O&W to 4'

Grey wash, including wt.
2 atz and mostly dk grav

phyllite cuttIngs

4
7 S-1 =4-6' bgs @ med dk Silty, SAND and GRAVEL - sands are F-C, gravel IS % No structure noted. Fill. Wet OOppm
10 13 0830 dense arav anaular F-C ehvlhte and schIst Trace eXterior dame Interior of
9 samp.

6 13 20
D&W to 9'

no change
8

7 S-2 = 9-11' bgs @ med dk Similar to S-1 above % Saturated on exterior 0.0 ppm
10 10 10 0854 dense arav dame - wet Interior of

9 sample
9 20

D&Wto 14'
12

Stroml PET odor sheen and
small qty. of free-product on

14 wash w/roller bit tJ) 13 5-
7 S-3 = 14-16' bgs med dk Silty, sandy, GRAVEL mostly F-C subangular phyllite GM 14' bgs
7 12 @1030 arav aravelln F-M sand trace silt matm( 6152 eom
10 dense Heavy petroleum staInIng in top 8 In free-product Note. use 3" & 300lb hammer

16 9 20 coaltna aravels and In fractures InSIde aravel to samele Free eroduct noted

TYPE OF DRILLING RIG Mobile Drill B-53 ATV I Tetra Tech NUS, Inc.
METHOD OF ADVANCING BORING 41n drIVe & wash casing @METHOD OF SOl L SAMPLING 21n spilt-barrel drIVen by 140 Ib down-hole hammer (5-1 &S-2) 3" spoon and 300 Ib hammer below S-2
METHOD OF ROCK CORING' N/A

GROUNDWATER LEVELS. BORING NO.: SB-807
OTHER OBSERVATIONS:

PAGE: 1 of 2
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BORING NO. : ..l::S.!:::.B-~8=..!07:.._..___
START DATE: 6-25-98
COMPLETION DATE: 6-25-98
MON. WELL NO.: MW-807
CHECKED BY : Mike Heal

BORING LOG FOR: CTO 143 - Tank Farm 4 - Tank 45 - Supplemental Site Investigation
PROJECT NO:-=o::.28::.:8":--o::.:5:.::5::.2 =--:-:"~=_==_=:_:__---

LOGGED BY:Tracy Dorgan TRANSCRIBED BY: _
DRILLED BY (Company/Driller): ~M::a:.:;he~r-=E"-="n:...:.v.::.:.ID:.e~n.:.:.:is~D=:.;u::.:c~h.l,.!;no:::..:w~s~k:....1 _

N: 109.73 ELEVAT- - -- - - -. -. - - - - --- - - - - .--......._...... -

h , ~ ...... .. ".:.. ::: .. .. .. ..7/.......:~..'x ..j..;... ....:~::..M;j....f3;Mf.};:?::~ ..}..} ::x~... • ,;'f.~....>" .... ~f:$.'?;m~{.:~»...&t:.~~x~ .. N':~r...J. ..

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC TIME MAT'L DENSITYI MATERIAL or (moisture condition, odors, SCREENING

6" I & CHGI CONSIS CLASSIFICATION ROCK geological classification; DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN rock weathering; etc.) METHOD =

16 LENG IQAfQC STATUS) PROF'L HARD rFlO Jar HS 1

18

5 S-4 = 19-21' bgs @ med dk Similar to S-3 above. Lt. pet. slalnS, no free-product. GM Wet exterior, moist wet 33 0 ppm
20 5 05 1110 dense arav interior of sample

4
4 20

22

Casing harder to dnve
24 ft 232'

17 S-5 =24-26' bgs @ dense dk S-5A=l' GRAVEL, mostly coarse angular phllirte gravel, GM Saturated WJth free- 1260ppm
30 12 1150 qray to trace silt trace F-M sand. product along bedding
35 pass black S-5B =graphitiC, saprolrtlc phyllrte Bedding planes planes and fracture

26 47 20 top of perpendIcular to borina. nearlY honzontal surfaces
bedrock Trace vertical fractures Free-product throughout S-5A

and B Pet imoact alona all beddlna olanes and
fracture surfaces

End of Bonng at 26' bgs

TYPE OF DRILLING RIG I See page 1 of 2 for details Tetra Tech NUS, Inc
METHOD OF ADVANCING BORING

@METHOD OF SOl L SAMPLING.
METHOD OF ROCK CORING'

GROUNDWATER LEVELS. BORING NO,: SJHlO7
OTHER OBSERVATIONS:

PAGE: 2 of 2

0:\dept\stafflboUogslnetc02-11s1H107t2.doc- - - - - - - - - - - .. - -- - - - -



- .'- - - -.'--- -,- .. - - _.- - .-
BORING NO. : SB-808
START DATE: 76_726~_~98~---

COMPLETION DATE: 6-26-98
MON. WELL NO.: MW-808

ECKED BY : Mike Heal

BORING LOG FOR: CTO 143 - Tank Farm 4 -Tank 45 - Supplemental Site Investigaiton
PROJECT NO:~0~28~8~-0~5~5!::..2 ---=::::'""':""':-=-::-:::-:-:::-:::-::---=--:-- _

LOGGED BY:Tracy Dorgan TRANSCRIBED BY:
DRILLED BY (Company/Driller): ~M:.=a:.:;he::.:r-=E::.n:..:.v..:.:...ID=en~i=-s -=D.::.uc:::h""-"n",,,o~w.>:.:sk~i = -------E' _... _. _.. . - _. . .. . . .. . .
- - ~_. - - - .- .. - - --- _. - .. - .. - . - _.- - -- -.. -- - .. ------ - .. -

m~~~~;;~~~~~~;;~~m ~~~;~:~~;;~~~~~~~~~m~~ ~~~~~:~m~m~~ ~~~~m~~~~y,~m:~;;w:~~:::::~::::~$~s~::r::16~W;;' " ':~:~y,J::~~~m:;;~:~~~ ~..w».!l'W', ll~l<,"lllr<ll~Z<l!!lm::~l%,lW4~!lllllMlilll>.<>>>.

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC TIME MAT'L DENSITYI MATERIAL or (moisture condition, odors, SCREENING

6" I & CHGI CONSIS CLASSIFICATION ROCK geological classifICation; rock DATA
SAMP SAMPLE NO. WELL or ROCK CLR BRKN weathering; etc.) METHOD =

0 LENG CQAlQC STATUS) PROF'L HARD IFID JarHSI
No samples taken from 0-4' Drive to 4', knocked out

soils from caslna no wash
needed.

2

4
8 S-1 =4-6' bgs @ med dk Sandy, GRAVEL - mostly graphitiC phyllite F-C gravel GM Dry no structure, possible 0.0 ppm
7 14 0835 dense gray (angular), some F-C sand trace Silt

~

fill
9 !6 11 20

Woody stem fragments
In wash.

8

21 S-2 =9-11' bgs @ dense dk Similar to S-1 above. Minor yellow-orange OXIdation GM Saturated inside and out 03ppm
10 15 06 0850 I arav noted DOSslble from wash

17 ! Probable fill
19 20

12

.
14

11 S-3 =14-16' bgs dense dk Gravelly, SAND. Mostly F-C sand, some fine-coarse SM! Wet exterior, dry-damp Interior
21 10 @0920 I arav subrounded-anaular gravel Trace slit GM of samD. Lost-1 05 aallons 2.5DDm
33 1 water from casing when S-3

16 47 20 removed from borina

TYPE OF DRILLING RIG Mobile Dnll B-53 ATV I Tetra Tech NUS, Inc.
METHOD OF ADVANCING BORING 4 in 10 dnve & wash casing

@METHOD OF SOl L SAMPLING: 2 In split-barrel dnven with a 140 Ib down-hole hammer
METHOD OF ROCK CORING: N/A

GROUNDWATER LEVELS. BORING NO,: SB-808
OTHER OBSERVATIONS: Lost -10 5 gal (casing vol) @ 16' when S-3 removed from boring.

PAGE' 1 of 2

0:\dept\staff\boUogslnetC02-01 \sb-808 doc



BORING NO. : ~S~B-:..l:::8::::.:08~__
START DATE: 6-26-98
COMPLETION DATE: 6-26-98
MON. WELL NO.: MW-808
CHECKED BY : Mike Heal

BORING LOG FOR: CTO 143 - Tank Farm 4 -Tank 45 - Supplemental Site Investigation
PROJECT NO:...::O~2::::.:88:....-0~5~5~2 _
LOGGED BY:Tracy Dorgan TRANSCRIBED BY: _
DRILLED BY (Company/Driller): :::M:.:.::a~he~r.....lE:.tn:.:v~.I.:::D::::.e:.:.:ni:=.s-=D:.:::u~ch~n~o:..:.:ws::::.k:::i _
_.-_. --.---------_.- .. - .... - . -- --- -- - -- ---- -

x~ .........:...:&.l< .. :: ~.',l->.. ::t.::>..~ ...v ?.. ,,~. i<. ~ ~Y::::'~~ :- h ... "N-
" , " ~::»..: .. : ~ ...... :..... -:

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC. TIME MArl DENSITYI MATERIAL or (moisture condition; SCREENING

fj I & CHG.I CONSIS. CLASSIFICATION ROCK odors; geological DATA
SAMP SAMPLE NO. WELL or ROCK CLR BRKN classification; rock METHOD =

16 LENG (QAlQC STATUS) PROF'L HARD weatherlna: etc.} I FlO JarHS 1

18

Lt. pet sheen on wash
17 S-4 =19-21' bgs@ dk.. S-4A =1.1' • similar to S-3 aboVe. SMt water. Petroleum odor. 53 ppm

20 23 1 5 0945 dense arav- S-4B =0 4' - arachitic sacrolrtlc. chvlllite 011 In GM Pet. staining In bottom
35 blk. bedding planes and both horizontal and vertical VBR 0.75' of sample. Free-

21 63 20 possible fractures product noted In soils
top of and on wash water.
bedrock

End of Borlna t/) 21' bas -

\

TYPE OF DRILLING RIG: I See page 1 of 2 for details Tetra Tech NUS, Inc.
METHOD OF ADVANCING BORING.

@METHOD OF SOl L SAMPLING'
METHOD OF ROCK CORING.

GROUNDWATER LEVELS: BORING NO.: SB-808
OTHER OBSERVATIONS:

PAGE: 2 of 2
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- - - .... -- - - - -- - - .- - - - -
BORING NO. : ~S~B-:..l::8~09~__
START DATE: 6-29-98
COMPLETION DATE: 6-29-98
MON. WELL NO.: MW-809
CHECKED BY : Mike Heal

BORING LOG FOR: CTO 143 - Tank Farm 4 -Tank 48 - Supplemental Site Investigation
PROJECT NO:~O=28=8,::,-O=5=5=-2 -=:::-:-:~::_=_:_=:__=::_:__----

LOGGED BY:Tracy Dorgan TRANSCRIBED BY: _
DRILLED BY (Company/Driller): :='M7'a:='he=r-=E=n'-=-v"".ID::;.:e....n::.:is~D::;.:u::.::c="hn~o~w..:s~kic...........:-:-==~ _
GRD. SURFACE ELEVATION:76.19 ELEVATION FR .... Ilev

Illlll<llill'IWVl ~:;w~~s~sss~mss~~ssss ss~~~~~ ..s~:~:~:: ::zs$''''S;'J' .. , u , .... , .. , ,

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC. TIME MAT'L DENSITYI MATERIAL or (moisture condition; SCREENING

6" I & CHGJ CONSIS CLASSIFICATION ROCK odors; geological DATA
SAMP SAMPLE NO WELL or ROCK CLR BRKN c1asslfJcatlon;rock METHOD =

0 LENG. (QAlQC STATUS) PROF'L HARD weatherina: etc.) I FlO JarHS 1
N samples taken from 0-5' Drive to 5' no wash

needed knocked soils
out of casing.

2

4

7 S-1 =5-7' bgs @ gray S-1A =0 5' - sandy, GRAVEL. Mostly angular phyilhte GM Dry, no odor or stalnrng. 351 ppm"
6 15 13 1020 med aravel fraaments-oraDhitlc. S-1 B =trace fine root

15 dense dark S-1 B =SILT. Trace fine sand, trace clay Trace fine OU fibers. Fine layenng
13 20 brown roots & oraanrc matter Fine lavelina noted. 8M noted

8

10
27 S-2 =10-12' bgs very yellow S-2A =0.7' - SAND. Mostly poorly graded F-M sand, SP Wet • satuarated. OOppm
52 12 @ 1100 dense oranae trace Silt
57 gray- S-2B =0 5 - silty, sandy, GRAVEL mIX Mostly angular GM Poss. top of till.

12 63 20 possible brown phyllite aravel some F-C sand trace silt
top of
till Hard Dnvina Casino

,

14
dark
brown

22 0.6 S-3 =15-17' bgs Very dark Similar to S-2B above Includes trace clay. GM Damp-wet. '0.0 ppm
16 40 20 tJ) 1135 dense Drav

TYPE OF DRILLING RIG. Mobile Drill B-53 ATV I Tetra Tech NUS, Inc.
METHOD OF ADVANCING BORING 4 In. 10 drive & wash casing

@METHOD OF 501 L SAMPLING: 21n spilt-barrel driven with a 140 Ib down-hole hammer
METHOD OF ROCK CORING: N/A

GROUNDWATER LEVELS: BORING NO.: SB-809
OTHER OBSERVATIONS: " =Poss. FlO detect of methane no pet. odor noted from sample

PAGE 1 of 2
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BORING NO. : ~S~B-:..l:::.80~9~__
START DATE: 6-29-98
COMPLETION DATE: 6-29-98
MON. WELL NO.: MW-809
CHECKED BY : Mike Heal

BORING LOG FOR: CTO 143 - Tank Farm 4 -Tank 48 - Supplemental Site Investigation
PROJECT NO:~O~28~8,=-O~5:.=5~2 ---=:=-:-:-:-=-===-=:-:-- _
LOGGED BY:Tracy Doman TRANSCRIBED BY: _
DRILLED BY (Company/Driller): ..7~~~~~e~r...!:E::.!.nu:v.:!...ID~e~n.:.!:is~D~u~c~h~n~ows:?.~k:::-i.-:-:..-=:-:.::-::.7.=-=-=-__:-------
_.._- --.~.. -- -------- _.- . .. - - - . - - _. - .- __ ow Ilell

.. ~ ,', .. .. -: :: .... ~ : ::- /,' ~, ~ .; ~:(o::....-: .. ~-:-...... 'i-~.. ..... .. ~.;~... .. ~<e:" ... . " , v , " . ,
~

.. , .....~ , '~·vA .,

DEPTH BLOWS SAMP SAMPLING DEPTH SOIL USCS REMARKS FIELD
(FEET) PER REC. TIME MAT'l DENSITYI MATERIAL or (moisture condition; odors; SCREENING

6" 1 & CHG.I CONSIS CLASSIFICATION ROCK geological classification; DATA
SAMP SAMPLE NO. WEll or ROCK CLR BRKN rock weathertng; etc.) METHOD:

16 lENG. CQAlQC STATUS) PROF'L HARD I FlO JarHS 1
46 06 S-3 cont from p 1
43 20 of2

D&W to 20'. Phyllite
18 fragments & trace clay

In wash Some frag's have
fresh faces most are
slightly OxidIZed.

20
70 08 S-4 : 20-21.35' possible very fissile gray S-4A =0.2' - similar to S-2B & S-3 GM Dry- Damp. 0.0 ppm
100 @1345 top of S-4B =°6' - verY fissile araohltlc Dhvthte Sliohtlv VBR

100/4" bedrock saprolitlC, minor oxidation staining noted on both
22 135 honzontal & vertical beddlna olanes & fractures

Water lost durtng drtiling
End of Borina III 21 35' =-10 aal max.

TYPE OF DRilLING RIG. I See page 1 of 2 for details Tetra Tech NUS, Inc.
METHOD OF ADVANCING BORING:

@METHOD OF SOl l SAMPLING.
METHOD OF ROCK CORING:

j

GROUNDWATER lEVELS. BORING NO,; SB-809
OTHER OBSERVATIONS:

PAGE: 2 of 2
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APPENDIX B

WELL CONSTRUCTION LOGS



TETRA TECH NUS INCOVERBURDEN MONITORING WELL CONSTRUCTION LOG

° ldeptlstafl\borJogslnetc02-o1\mw-80S,doc

,

PROJECT NAME' CTO 143 - Tank Fann 4 - Supplemental Site Investigation PROJECT NO- 0288-0552

PROJECT LOCATION- NETC Newport, RI - Tank Fann 4 WELL NO MW-805

CLIENT liS Navy BORING NO S8-805

CONTRACTOR- Maher Environmental DRILLER' Denis D'ichnowski BORING LOCATION

Tracy Dorgan DATE- 6-22-98
Tank 48-Ring drain approx. 5'

LOGGED BY- South of fonner MW-119
CHECKED BY Mike Healey DATE- . -.- PAGE 1 OF 1

ELEVATION TOP OF PROTECTIVE 83.21 1-4CASING LENGlH OF PROTECTIVE CASING ABOVE
GROUND SURFACE (Ft ) 1,84

ELEVATION TOP OF 82.87 LENGTH OF RISER PIPE ABOVE GROUND 1,50RISER PIPE SURFACE (Ft )

GROUND
81.37 - .

ELEVATION

~
1= TYPE OF SURFACE SEAL cement
I§

DIA SURFACE SEAL BGS (In) -5 in.

1;.-- DEPTH TO BOTTOM OF SURFACE SEAL (Ft) 2,5

I 0 OF PROTECTIVE CASING (In)
4

SAND DRAIN LAYER

TYPE OF PROTECTIVE CASING steel casing
-

DEPTH BOTTOM OF PROTECTIVE CASING (Ft ) 3.0'

~ ~
.-- DEPTH BOTTOM OF DRAIN LAYER (Ft ) 5.0'

RISER PIPE (In) I 0 - 2 00 2 1/4

~ ~ TYPE OF RISER PIPE schedule 40 PVC

~ ~
~

~
TYPE OF BACKFILL AROUND RISER PIPE N/A

-2 stainless steel centralizers

I .-- DEPTH TOP OF SEAL (Ft ) 5,0'
placed on well screen.

TYPE OF SEAL (hydrated) bentonite chips

-4 bags of #1 sand used for filter- ~.-- DEPTH BOTTOM OF SEAL (Ft ) 7,0'
pack (400 Ibs), 8,8'

DEPTH TOP OF PERVIOUS SECTION (Ft )
4,5 in.- DIAMETER OF BOREHOLE (In)-- schedule 40 PVC- TYPE OF PERVIOUS SECTION- -- TYPE OF OPENINGS 020· factory slotted--- PERVIOUS SECTION (In) 10 2 00 21/4-- filtersil #1 silica sand- TYPE OF FILTER PACK AROUND-- PERVIOUS SECTION- 38,8'- DEPTH BOTTOM OF PERVIOUS SECTION (rt )

DEPTH BOTTOM OF FILTER PACK (Ft ) 38.8'

TYPE OF BACKFILL BELOW FILTER PACK collapsed fill natural materials

39,0
END OF BORING(Ft )

GENERAl NOTE

1 Entry of 000 for Ground Elevation, Elev Top of Riser Pipe & Elev Top 01 Protective Casing
Indicates that Surveyed Ground Elevation Not Avalloble

I
I
I
I
I
I
I
I
I
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TETRA TECH NUS INC

o:ldept~-'ogs\netc02~ 1\mw·806.doc

OVERBURDEN MONITORING WELL CONSTRUCTION LOG .
PROJECT NAME' CTO 143 - Tank Farm 4 - Supplemental Site Investigation PROJECT NO 0288-0552

PROJECT LOCATION' NETC Newport. RI Tank Farm 4 Tank 42 WELL NO MW-B06

CLIENT lIS Navy BORING NO' S8-806

CONTRACTOR' Maher Environmental DRILLER' Denis D11chnowski BORING LOCATION'

LOGGED BY Tracy Dorgan DATE' 6-24-98
Approx. 30' W (downgradient)

of Tank 42.
Mike HealeyCHECKED BY' DATE

PAGE' 1 OF 1

ELEVATION TOP OF PROTECTIVE 89 70 1-1CASING • LENGTH OF PROTECTIVE CASING ABOVE 1.91
GROUND SURFACE (Ft )

ELEVATION TOP OF 89.45 LENGTH OF RISER PIPE ABOVE GROUND 1.66RISER PIPE SURFACE (Ft)

GROUND
87.79ELEVATION

~
= TYPE OF SURFACE SEAL cement
~ DIA SURFACE SEAL BGS (In) -5e_ DEPTH 10 BOTTOM OF SURFACE SEAL (Ft) 2.5

I0 OF PROTECTIVE CASING (In)
4

SAND DRAIN LAYER

TYPE OF PROTECTIVE CASING steel casing

DEPTH BOTTOM OF PROTECTIVE CASING (Ft ) 3.0

~ ~
- DEPTH BOTTOM OF DRAIN LAYER (Ft )

4.0

RISER PIPE (In) I0 2 00 225

~ \\ TYPE OF RISER PIPE schedule 40 PVC

~ 0:
~

02 TYPE OF BACKFILL AROUND RISER PIPE N/A
~~-2 stainless steel centralizers

~ ~~
_ DEPTH TOP OF SEAL (Fl ) 4.0

placed on well screen. I TYPE OF SEAL (hydrated) bentonite chips

~ _ DEPTH BOTTOM OF SEAL (Ft ) 5.0'

DEPTH TOP OF PERVIOUS SECTION (Fl )
6.0'

- DIAMETER OF BOREHOLE (in )
4.5-- schedule 40 PVC- TYPE OF PERVIOUS SECTION

- TYPE OF OPENINGS 0010 factory slotted-- PERVIOUS SECTION (In) 2 2.25- 10 00
- #0 filtersil silica sand- TYPE OF FILTER PACK AROUND-- PERVIOUS SECTION- 16.0'- OEPTH BOnOM OF PERVIOUS SECTION (Ft )

DEPTH BOTTOM OF FILTER PACK (Ft ) 16.0'

lYPE OF BACKFILL BELOW FILTER PACK bentonite chips

20.0'
END OF BORING(Ft )

I

GENERAL NOTE

1 Enlry of 000 for Ground Elevahon, [lev Top of RISer Pipe ill Elev lop of Protechve Casing
Indicates that Surveyed Ground Elevolion Not AVOIloble



TETRA TECH NUS INCOVERBURDEN MONITORING WELL CONSTRUCTION lOG .
PROJECT NAME' CTO 143 - Tank Farm 4 - Supplemental Site Investigation PROJECT NO 0288

PROJECT LOCATION NETC Newport. RI Tank Farm 4 WELL NO' MW-801

CLIENT liS Navy BORING NO S8-801

CONTRACTOR Maher Environmental DRILLER Denis D"cbnowski BORING LOCATION

LOGGED BY Tracy Dorgan DATE' 6-15-98 - 6-18-98
Tank 42-Ring Drain -5' north
former MW 123

Mike HealeyCHECKED BY' DATE
PAGE' 1 OF 1

ELEVATION TOP OF PROTECTIVE 91.70 1-4CASING LENGTH OF PROTECTIVE CASING ABOVE
GROUND SURFACE (Fl ) 1,86

ELEVATION TOP OF 91.25 LENGTH OF RISER PIPE ABOVE GROUND 1.41RISER PIPE SURFACE (n)

GROUND
89,84ELEVATION

~
TYPE OF SURFACE SEAL concrete

§
DIA SURFACE SEAL BGS (In) -5 in.

~+---- DEPTH TO BOTTOM OF SURFACE SEAL (Ft) 2,5'

I 0 OF PROTECTIVE CASING (In)
4 in.

SAND DRAIN LAYER

TYPE OF PROTECTIVE CASING steel pipe

DEPTH BOTTOM OF PROTECTIVE CASING (Fl ) 3'

~ ~
+---- DEPTH BOTTOM OF DRAIN LAYER (n ) 5'

RISER PIPE (In) 10 2 00' 21/4

~ ~ TYPE OF RISER PIPE schedule 40 PVC

~ ~
~

~
TYPE OF BACKFILL AROUND RISER PIPE bent. chips & #3 sand

-
Note: , +---- DEPTH TOP OF SEAL (n ) 23,3'
-Used 2 bags/batches of volclay

TYPE OF SEAL
(hydrated) bentonite chips

grout. 80th ran into FM.
~~ +---- DEPTH BOTTOM OF SEAL (n ) 26.5'

-Switched to bentonite chips & #3 28.8'
sand for backfill (hydrated.) Use DEPTH TOP OF PERVIOUS SECTION (n )

4.53-50 lb. bags chips & 1-100 Ib bag - DIAMETER OF BOREHOLE (In)-
sand., - schedule 40 PVC- TYPE OF PERVIOUS SECTION

-
-2 stainless steel cenralizers used TYPE OF OPENINGS o 020" factory slotted-
at top & bottom of screen, -

- PERVIOUS SECTION (In) 10 2 00 21/4
-- TYPE OF FILTER PACK AROUND-7-100 lb. bags of silica sand used - #1 &#3 finersil Silica sand- PERVIOUS SECTION

for filter-pack. 6-#1 sand & 1 #3 - 38,8'
sand. Filling void spaces around DEPTH BOnOM OF PERVIOUS SECTION (Fl )

well. DEPTH BOTTOM OF FILTER PACK (Fl ) 38,8'

-Well developed prior to TYPE OF BACKFILL BELOW FILTER PACK bentonite chips
placement of seal on 6-18-98, 39,5'

END OF BORING(Fl )

GENERAL NOTE

1 Entry of 000 for Ground ElevatIon, Elev, Top of Riser P,pe & Elev, Top of Prolechve Cosmg
Indicates that Surveyed Ground Elevahon Nol Avoiloble

o:\deptlstafl\borJogs\netc02~ llmw-80 l.doc
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TETRA TECH NUS INC

o:\deptlstafl'bor_logslnetc02-{) 1'mw-802.doc

OVERBURDEN MONITORING WELL CONSTRUCTION LOG .
PROJECT NAME' CTO 143 - Tank Farm 4 - Supplemental Site Investigation PROJECT NO' 0288-0552

PROJECT LOCATION NETC - Newport, RI - Tank Farm 4 WELL NO MW-802

CLIENT' II S Navy BORING NO S8-802

CONTRACTOR Maher Environmental DRILLER' Denis D'ichnowski BORING LOCATION'

LOGGED BY Tracy Dorgan DATE' 6-18-98
Ring drain - Tank 45 -5' N.E.
former MW-122

CHECKED BY Mike Healey DATE'
PAGE' 1 OF 1

ELEVATION TOP OF PROTECTIVE 113.03 1-1CASING LENGTH OF PROTECTIVE CASING ABOVE
GROUND SURFACE (n ) 2.03

ELEVATION TOP OF 112.80 LENGTH OF RISER PIPE ABOVE GROUND 1.79RISER PIPE SURFACE (n )

GROUND
111.01ELEVATION

~
TYPE OF SURFACE SEAL concrete

§j
DIA SURFACE SEAL BGS (In) _5"

1- DEPTH 10 BOTTOM OF SURFACE SEAL (Ft ) 2.5'

I 0 OF PROTECTIVE CASING (In)
4.0

SAND DRAIN LAYER

TYPE OF PROTECTIVE CASING steel pipe
-

DEPTH BOTTOM OF PROTECTIVE CASING (Ft ) 3.0'

~ ~
- DEPTH BOnOM OF DRAIN LAYER (n ) 5.0'

RISER PIPE (In) 10 2 00 2 1/4

~ ~ TYPE OF RISER PIPE schedule 40 PVC

~ ~?S
~

TYPE OF BACKFILL AROUND RISER PIPE bentonite chip

~ _ DEPTH TOP OF SEAL (n ) 5.0'
-Used 3.5 100 lb. bags for filter-pack. TYPE OF SEAL (hydrated) bentonite chip

-Placed 2 stainless-steel centralizers ~ ~ _ DEPTH BOTTOM OF SEAL (Ft ) 12.0'
on screen. 1@-35'bgs&2nd@ 14.5'
20' bgs. DEPTH TOP OF PERVIOUS SECTION (n )

4.5"-- DIAMETER OF BOREHOLE (In)- schedule 40 PVC- TYPE OF PERVIOUS SECTION- - TYPE OF OPENINGS 020' factory slotted--
- PERVIOUS SECTION (In) 10 2 00 21/4
-- TYPE OF FILTER PACK AROUND- No 1 SIlica sand filtersll- PERVIOUS SECTION- 39.5'- DEPTH BOnOM OF PERVIOUS SECTION (Fl )

DEPTH BOnOM OF FILTER PACK (Ft ) 39.5'

TYPE OF BACKFILL BELOW FILTER PACK N/A
39.5'

END OF BORING(FI )

.

GENERAL NOTE

1 Enlry of a00 for Ground Elevation, Elev Top of Riser Pipe & Elev Top of Prolechve Cosmg
Indicates that Surveyed Ground ErevatlOn Not AVailable



PROJECT CTO 143 - Tank Farm 4 - Supplemental Site Investigation PROJECT 0288-0552

PROJECT NETC - Newport, RI Tank Farm 4 WELL NO MW-807

BORING 58-807
CLIENT lIS Navy

CONTRACTOR Maher Environmental DRILLER Denis Duchnowski BORING

Tracy Dorgan 6-25-98
Approx. 30' W (downgradlent) of

LOGGED DATE. MW-802 at Tank Farm 45. POSSible
CHECKED

Mike Healey
DATE. ramp' location. PAr:r 1 nr- 1

ELEVATION TOP OF 111.91 ICASING
T LENGTH OF PROTECTIVE CASING

GROUND SURFACE 218
ELEVATION TOP 116.62 LENGTH OF RISER PIPE ABOVE 1.89RISER PIPE SURFACE

GROUND 109.73
_.

ELEVATIO

~
TYPE OF SURFACE cement

I§
DIA. SURFACE SEAL BGS -5_6"

i~ DEPTH TO BOTTOM OF SURFACE SEAL -2.5'

ID OF PROTECTIVE CASING
4

SAND DRAIN

TYPE OF PROTECTIVE steel pipe

DEPTH BOTTOM OF PROTECTIVE CASING 3.0

~ ~
~ DEPTH BOTTOM OF DRAIN LAYER 4.5

RISER PIPE (In) ID 2 00. 225
~ ~

TYPE OF RISER PIPE schedule 40 PVC

~ ~
~ '" TYPE OF BACKFILL AROUND RISER PIPE N/A

~
~~ DEPTH TOP OF SEAL (Ft ) 4.5

-2 stainless steel centralizers
~ (hydrated) bentonite chips

placed on top & bottom of screen. TYPE OF SEAL

~ 'l.
~ DEPTH BOTTOM OF SEAL 7.5

DEPTH TOP OF PERVIOUS SECTION (FI )
10.0'

- 4.5- DIAMETER OF BOREHOLE (In)- schedule 40 PVC- TYPE OF PERVIOUS SECTION-- TYPE OF OPENINGS 020' factory slotted
--- PERVIOUS SECTION 10 2 00 2.25-- TYPE OF FILTER PACK AROUND #1 filter sit silica sand-- PERVIOUS SECTION-- 25.0- DEPTH BOTTOU or PERVIOUS SECTION

DEPTH BOTTOM OF FILTER PACK 25.2
bentonite chips

IYPE or BACKFIll BElOW FIlTER

END OF BORING(FI )
26'

GENERAL NOT

1 Entry of 000 for Ground Elevation. Elev Top of Riser PiPe & Elev TOD of
Indicates that Surveyed Ground Elevation Not

I
Ic_

I
I
I
I
,I
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I
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I
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OVERBURDEN MONITORING WELL CONSTRUCTION LOG

o Idept\sta1l\borJogs\netc02~ 1\mw-807.doc
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TETRA TECH NUS INC

o'\dept~ Jogslnetc02--{l1Imw-808.doc

OVERBURDEN MONITORING WELL CONSTRUCTION LOG .
PROJECT NAME- CTO 143 - Tank Farm 4 - Supplemental Site Investigation PROJECT NO 0288-0552

PROJECT LOCATION NETC Newport, RI Tank Farm 4 - Tank 45 WELL NO MW-808

CLIENT liS Navy BORING NO 58-808

CONTRACTOR- Maher Environmental DRILLER- Denis Dllchnowski BORING LOCATION'

Tracy Dorgan DATE 6-26-98
Approx. 60' W of MW-802 &30'

LOGGED BY W of MW-807 at Tank Farm 45
Mike HealeyCHECKED BY DATE

PAGE 1 OF I

ELEVATION TOP OF PROTECTNE 110.72 1-4CASING LENGTH OF PROTECTIVE CASING ABOVE
GROUND SURFACE (Ft ) 1 87

ELEVATION TOP OF 110.46 LENGTH OF RISER PIPE ABOVE GROUND 1.60RISER PIPE SURFACE (FI )

GROUND
108.84ELEVATION

i
TYPE OF SURFACE SEAL cement

~ DIA SURFACE SEAL BGS (In) -5 in.

1- DEPTH TO BOTTOM OF SURFACE SEAL (Ft) 2.5

10 OF PROTECTNE CASING (In)
4

SAND DRAIN LAYER

TYPE OF PROTECTIVE CASING steel casing
-

DEPTH BOTTOM OF PROTECTIVE CASING (FI ) 3.0'

~ ~
- DEPTH BOTTOM OF DRAIN LAYER (Ft )

5.0'

RISER PIPE (In) I 0 2 00 22S

~ ~ TYPE OF RISER PIPE schedule 40 PVC

~ to N/A
~

i'-. TYPE OF BACKFILL AROUND RISER PIPE

-2 stainless steel centralizers

~ _ DEPTH TOP OF SEAL (Ft ) 5.0'7;
placed on well screen.

0 TYPE OF SEAL (hydrated) bentonite chips

~~ _ DEPTH BOTTOM OF SEAL (Ft ) 8.0'

DEPTH TOP OF PERVIOUS SECTION (Ft )
10.5

- DIAMETER OF BOREHOLE (In)
4.5-- schedule 40 PVC- TYPE OF PERVIOUS SECTION- -- TYPE OF OPENINGS 020 factory slotted-- PERVIOUS SECTION (In.) 2 2.2510 00-- #1 filter 511 SIlica sand- TYPE OF FILTER PACK AROUND-- PERVIOUS SECTION- 20.5- DEPTH BOTTOM OF PERVIOUS SECTION (Ft )

DEPTH BOTTOM OF FILTER PACK (Ft ) 20.7

TYPE OF BACKFILL BELOW FILTER PACK bentonite chips

21.0'
END OF BORING(FI )

GENERAL NOH

1 Entry of 000 for Ground Elevohon, E1ev. Top of RISer Pipe & Elev Top of Protective Casong
Indicates that Surveyed Ground Elevohon Not Available



TETRA TECH NUS INCOVERBURDEN MONITORING WELL CONSTRUCTION LOG ,

PROJECT NAME' CTO 143 - Tank Fann 4 - Supplemental Site Investigation PROJECT NO 0288-0552

PROJECT LOCATION NETC Newport, RI - Tank Fann 4 - Tank 48 WELL NO MW-809

CLIENT lIS Navy BORING NO S8-809

CONTRACTOR' Maher Environmental DRILLER Denis D"chnowski BORING LOCATION

Tracy Dorgan DATE 6-29-98
Approx. 60' W (downgradient)

LOGGED BY' of Tank 48.
Mike HealeyCHECKED BY' DATE -. PAGE' 1 OF 1

ELEVATION TOP OF PROTECTIVE 78 54 1-4CASING • LENGTH OF PROTECTIVE CASING ABOVE
GROUND SURFACE (Fl ) 2.35

ELEVATION TOP OF 78.18 LENGTH OF RISER PIPE ABOVE GROUND 1.99RISER PIPE SURFACE (Fl )

GROUND
76.19ELEVATION

I
TYPE OF SURFACE SEAL concrete

I§
DIA SURFACE SEAL BGS (In) 5

1....-- DEPTH TO BOnOM OF SURFACE SEAL (FI ) 2.5

I0 OF PROTECTIVE CASING (In)
4

SAND DRAIN LAYER

TYPE OF PROTECTIVE CASING steel casing

DEPTH B0110M OF PROTECTIVE CASING (FI ) 3.0

~ ~
....-- DEPTH BOnm~ OF DRAIN LAYER (Fl ) 5.0

RISER PIPE (In) I D' 2 00 225

~ ~ TYPE OF RISER PIPE schedule 40 PVC

~ ~
~ "'~

TYPE OF BACKFILL AROUND RISER PIPE N/A

-2 stainless steel centralizers

I ?: ....-- DEPTH TOP OF SEAL (Fl ) 5.0
placed on screen. :%:%

TYPE OF SEAL
(hydrated) bentonite chips

:%:%
8.0....-- DEPTH BOTTOM OF SEAL (Ft )

DEPTH TOP OF PERVIOUS SECTION (Fl )
10.0

- DIAMETER OF BOREHOLE (In)
4.5-- schedule 40 PVC- TYPE OF PERVIOUS SECTION

- TYPE OF OPENINGS .010" factory slotted-- PERVIOUS SECTION (In.) 2- 10 oD. 2.25
- #0 filter sll silica sand- TYPE OF FILTER PACK AROUND-- PERVIOUS SECTION- 20.0- DEPTH Bonou OF PERVIOUS SECTION (Fl )

DEPTH BOTTOM OF FILTER PACK (Fl ) 20.2

TYPE OF BACKFILL BELOW FILTER PACK bentonite chips

21.35'
END OF BORING(Fl )

GENERAL NOTE

1 Entry of 000 for Ground Devohon, £lev Top of RIser PIpe &. £lev Top of Prolechve CasJng
Indlcotes Ihal Surveyed Ground Elevohon Nol AVaIlable

o \deptlstaffibor_logslnetc02""{) 1Imw-809.doc
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APPENDIXC

SURVEY DATA



NOTE:
1] THOSE VALUES IN BOLD SCRIPT ARE REVISED VALUES.

LOUIS FEDERICI and ASSOCIATES
365 Smith Street, Providence, RI 02908 Tele: 401-331-1570 Fax: 401-331-1593

land surveyors biologists planners

Tabulation of field located wells for Tetra Tech NUS Inc.- at Tank Farm 4, Newport, RI

EXISTING TOP OF TOP OF
GRADE CASE PVC

EASTINGNORTHINGT. T. NUS
1.0.

Page 1 of 1

LFA PROJECT NUMBER = 941005
Date Surveyed: 6/10/98;
The values below are based on the following datums:
Horizontal = NAD 1983; Vertical = Local Mean Low Water

REVISIONS:
1] 10nl98 RECALCULATED LFA POINTS 430-437.
2] 10/15/98 CHANGED ELEVATION LFA POINTS 430-437.

430 MW-422 174886.5656 384977.7830 66.03 68.22 68.00
431 MW-408 174738.2963 384979.8954 67.13 69.89 69.73
432 MW-805 174841.9933 384911.6514 64.20 66.04 65.70
433 MW-409 174855.4882 384870.9223 61.01 63.60 63.32
434 MW-425 174879.4265 384853.6962 59.93 61.90 61.78
435 MW-809 174839.3011 384839.4798 59.02 61.37 61.01
436 MW-424 174804.0450 384855.0149 59.54 61.95 61.80
437 MW-421 174753.0803 384815.9974 55.74 58.03 57.84
438 MW-801 175554.0228 385417.9591 89.84 91.70 91.25
439 MW-806 175564.2284 385388.6168 87.79 89.70 89.45
440 MW-808 175485.7012 385709.9235 108.84 110.72 110.46
441 MW-807 175475.3647 385738.0198 109.73 111.91 111.62
442 SB-804 175465.9794 385756.6615 110.62
443 MW-802 175464.8346 385766.0839 111.01 113.03 112.80
444 SB-803 175542.8778 385795.4660 110.86
445 MW-330 175546.5288 385798.7502 110.69 112.87 112.79
446 MW-33'1 175469.8916 385885.5592 113.22 114.79 114.65
447 MW-332 175422.5083 385811.2934 112.70 114.00 113.84
448 MW-5D 175361.5299 385929.7505 115.26 118.43 118.13
449 MW-5S 175356.7993 385931.6799 115.41 118.60 118.37
450 MW-605 175872.8654 385124.3352 64.39 66.45 65.80
451 MW-418 175832.9219 385262.7563 69.90 72.37 72.23
452 MW-3S 175447.7299 385208.7553 72.53 75.66 75.36
453 MW-3D 175448.7882 385220.7880 73.54 76.73 76.45
454 MW-1D 175815.4290 384802.6251 51.17 53.92 53.55
455 MW-1S 175811.6709 384797.3819 50.88 53.69 53.69
456 MW-10 176361.0099 384315.0531 30.83 32.45 32.20
457 MW-4 175191.5840 383444.1375 34.11 36.99 36.73
77 BM#7 178487.4068 386160.1205 12.85

I
I
I
I
I
I
I
I
I
I
I
I-

I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

APPENDIX D

SAMPLE LOG SHEETS
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(11:1 TETRA TECH NUS. INC. SAMPLE LOG SHEET - LIQUID PHASE
.

Site Name: ""]1\f~ ~"'" ~ - crolL{~ - $~ Tetra Tech, NUS Job No./PMS D~<6CJ~~7-
Sample 10: "1EY- (\JlIU -'n-O \ DC Information: -r£lf li4f\<; 4ft (if applicable)

.,
?~ .-Sample Method/Device: j)le.t5U . TYPE OF SAMPLE: (Check all that apply)Depth Sampled: teet Total Depth feet (SW Only)

$- Trip Blank"
Sample Date &Ti~a~ \2...\6" hours Groundwater--Samplerls): ~ Surface Water Rinsate Blank"

~v--
Residential Supply Field Duplicate CollectedDate Recorded By: ~ Grab __ Other (Specify):

\Signature
-- Composite

'Includ" sample soule" & lot No.

WELL PURGE DATA: Micro TipfOVA Monitor Reading: ppmWell Depth '00' Purge Sla,. hrs Sampling/Purge Data:

Vol. # . Temp nC pH Spec. Condo DOInsld" Dlarnaler Inches Purgo Stop Tim" hIs 0
- -1

--3 - -4
- -Walts( Lovel loot Tolal Gallons

PurQcd
Well Volllm" gal. Purge Melhod

Color: Turbidity: ClA/SL CLDYJCLDY/OPAO

ANALYSIS • BODLE LOT NO. TRAFFIC REPORT NO. COMMENTS

ORGANIC INORGANIC bl iZ.~-cr ttvf-. t~ S"..pPU &1J 110 <!-\J D~'S -- %Z1o ()
JMft-""l.:~.. 1N'T"D Pllf -Pt~(:~;n JJ./lII~(~
VOA- Ul~~ or

Tt, NUS form 1/4
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111:1 TETRA TECH NUS, INC. SAMPLE lOG SHEET - LIQUID PHASE
.

Site Name: lI¥t ~'(jV\ 'i - QIl> I '13> -- 5 ~L. Tetra Tech, NUS Job No./PMS O~-()~2
Sample 10:' t( - M~-::.~P; - 0 l QC Information: R!~~ .EJA1 - hPrJvv{)·- (if applicable)

I~~

S.mp;~ MethOd/De!1#-;, IASlf'. ~L\:;~ . TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: _. feet Total Depth #JJ rr feet (SW Only)

Sample Date & Tim : --.::L/ i:/. I 1U -lwtS hours Groundwater Trip Blank Ii

Sampler(sl: .~~~ == Surface Water --£ Rinsate Blank·

~i~
__ Residential Supply -- Field Duplicate Collected

Date Recorded By: $.. Grab __ Other (Specify):

-- Composite
• include 6ample soureD III lot No.

WELl PURGE DATA: Micro Tip/OVA Monitor Readin!J: ppm
. Well Depth 'oat Purg8 Slarl Ius Sampling/Purge Data:

Vol. # . Temp "C pH Spec. Condo DO
Inside Diarnlt18r Inches Purge Stop Time hrs 0 -- - -,

- -
3 - -
4 - -

Waler Lev~1 loel Tolal Gallons
PurlJed

Well VOlolITle gal. Purge Melhod

Color: Turbidity: ClRISl ClOY/CLOY/OPAG

ANALYSIS • BODLE LOT NO. TRAFFIC REPORT NO. COMMENTS

\JO~'> - ~Z.b 0 ORGANIC INORGANIC

~\lD c..,'$ j~ ~ lJr.p, ~UlSJ) Uc1(!, Tii« Ih CJ
16i1n., i2<.M- (\\~S I!(AM&': /f1 tlJtJf).fi12- TF¥-jI1t/- /~ -01 '\ 1m ..t~r.e-

\)~4 . RlUr MeJ1Yt..3 11~'M.L£ >~hE ))151. i!ll-ICPi..).?/t":JJ f1OtC,..:rT tltH!..
IPH- - WHL·j 91WI?l~. .Atu.. RIi-f LJ::!)t 0:1])1 cJF ()441t~ llilT=tF

FI e>2) l.1'cJ\(r~'-~~ ~;'..JOC t ,'"t:Jnf"TOmL-
IE V\SS· jtu......~

,
J

~A\U-~ 11~ \):X="D Tl> ~.'"'. ~/..... .NIrt£ e..
~()-) .- ~O'1 ~----------------_.-
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111:1 :ETRA TECH NUS. INC. I SAMPLE LOG SHEET - LIQUID PHASE .

Site Name: 1A)1~ ~__ tf~ttJlJrtl) ,- ssr Tetra Tech, NUS Job No./PMS d~O~2Sample 10: 1PI- /V1~ ~tJ~ DC Intormation: i<!..,NS/f-7l/ .....79.4..l.lU ~ (if applicable)
/;J'«.V,

sam;l~ Method/Device: VIS? ,~lb---o... P, et-cl ftvIl- . TYPE OF SAMPLE: (Check all that applv)Depth Sampled: teet Total Depth feet (SW Only)
Sample Date & T~me: J/:L-/?$ ,,. 17()O hours ~ Groundwater __ Trip Blank·Sampler(sl: -,:1'\-.Or.~ t ::s- r H-t>'t...I'x.:iiCJ Surface Water -P- Rinsate Blank II~ Residential Supply Field Duplicate CollectedDate Recorded By: - -/lrr"f~~ =x Grab == Other (Specify):c=~gnatLre Composite .,T -- . Include umplo sourco & lot No.

WELL PURGE DATA: Micro TIp/OVA Monitor Reading: ppmWell Daplh toot Purga Slarl hrs Sampling/Purge Data:

I--------f------f-------I---------I Vol. # . Temp oC pH Spec. Condo DOIna/do DJamoler Inchas PUlgo Stop lImo hrs 0
- -1 _ _

3 _ _
~--:--_:_-_+_----~-~----f-------f 4 - -Walar Lovul '001 Total Gallons

Purllcd
Well Va'IIOlO gal. Purga Mal hod

Color: Turbidity: CLA/SL CLDY1CLDY/OPAO

ANALYSIS • BOnLE LOT NO. TRAFFIC REPORT NO. COMMENTS

(~¥....Jl ORGANIC INORGANIC rlAJ.£6 -rt y... f\fyJ, ~-O> J2j,u.>~rr; R\A:'V
];, ~I'JYI'.£ >P ~ ~'.A.L.. I rA-~~~Jcn ,lIe!...
\,==~er; 1J.J..17~'1... IIJTD 1)1~<P. f.t,(Lefl..:.:t f1.ft1J
:H ll\~ 7.- ,~ r ~Et\fL~ til fli (.., u~

,

Tt, NUS form 114
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111:1 TETRA TECH NUS. INC. SAMPLE LOG SHEET - LIQUID PHASE
,

SiteName:~ :fAR~~ ).{- ~I..- trP\~ Tetra Tech, NUS Job No./PMS 67~-()55'Z.

Sample ID: ~5- M(;J·-:>30 -D·z.... DC Information: (if applicable)

samp~; Method/Device: »l5>? 3~lJ.:..,~ _ TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: feet f(f Total Depth feet (SW Only)

~ GroundwaterSample Date & Time!t2.JL _ 17?-fJ' hours __ Trip Blank·
Samplerlsl: AI II Surface Water Rinsate Blank·

tf A Residential Supply __ Field Duplicate Collected
Date Recorded By:

v

f) lWJv ~G(ab __ Other (Specify):

f Signature __ Composite
• Include sample source & lot No,

WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppm
Well Depth ,.,.,1 Purge Slarl hrs Sampling/Purge Data:

~~h .'61) lb;D
Vol. # , kj, Temg nC 51} L- pH SP~ Condo DO

IRe Ide Diamlller Inches Purge Stop limo hrs 0 ~~l tc. ry 0-01 6-7:2 6'6" Q.l7o..-
~,·t:,'o o ;;JO'r '0/. PI~

'L
1 78'1 ,o.-'J

'7DS ':3
~

I~. d

~ '" o :J-70 (J~,
.5g-2:., l;>"~ o~ 6~ 6" :" '1?- ~

Walar Lavel Z.0 I t;~ Ieee Tolal Gallons 10Purged

Well Volllmo :),L gal. Purge Mothod Ibl~? ~~L~
Color: Turbidity: CLR/Sl ClOY/CLDY/OPAG

ANALYSIS • BOTTLE LOT NO. TRAFFIC REPORT NO. COMMENTS

ORGANIC INORGANIC 6\( ~plJh

,
oJ <;J-twV

Tt, NUS form #4
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--------------- - - --~

'Include 6arnple source & lot No.

__ Trip Blank·
Rinsate Blank·

'f.-... Field Duplicate Collected
__ Other (Specify):

Tetra Tech, NUS Job No./PMS 0 Z~)S-O%"Z
QC Information: j)Jpr..l~ 2b=1fif--tMW-~~1 lif applicable)

SAMPLE lOG SHEET - LIQUID PHASE
(11:/ TETRA TECH NUS. INC.

Site Name:~~ '1. - ~UHL{~ - ~<r.;c
Sample 10: ~0z;q -0<- (01£=- 1~-r1::~ Mt:1iRs)

Sam~~ Method/Device: yl~, .tIt-tlli~ .1 TYPE OF SAMPLE: (Check all that apply)Depth Sampled: teet Total Depth feet (SW Only)
SampleDat:.;=r~-,er~a hours }>Jf;;1 ~ GroundwaterSampler(s): _ T:s: \~ __ Surface Water

~ Residential SupplyDate Recorded By: ~~~ -...::l:.- GrabSgnature __ Composite

.....
F
IS)
ill
.

III
m
IS)
m
w
l'>

WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppm

,na/lle Dlamttl."

~( . (2.

2.-

Well Deplh 'aat I Pu'ge Slart

1050

(5/ 0

IllS I Sampling/Purge Data:

Temp "C

lY·£)
Ti:r
la· d

Id.?-

~I}L- pH
0.0\ 6~q~
"-Ot .('. 'i"J--o 01 6".41
...;...-- -
~ (,'.;{.

Spec. Condo {--b DO
CJ. ;;> q ;1 o~'-( >,)j'--o 01 9 ~ 6~l( 1. '/0
~. '/00 ~ o.?'i

CJ frO g <t:J~ - a ~?

Well Volo/mo "4~B.- gal. JPurge MOlhod- -J~,j1:i-IIv-ra,J'>

Color: Turbidity: CLA/SL ClOY/ClOY/OPAG------

ANALYSIS • BOTIlE LOT NO. TRAFFIC REPORT NO. COMMENTS

G"~
U<>(.

ORGANIC INORGANIC I ~~/e~ d-np Ie IT , 5~. (J"t1;r (~~)

1)
D
Gl
m
IS)
I\J

~l/oc:.

,-pu
~I'" N.A"

...A re;( ~

,Af.Ft..O'f... O. oC. I t.1J!+?L N.L~. cJ~I~
It¢l~ .DMlG~ ~~ JlfJ PVi/.G-

D¥.·~- 84itK. fI~7 ?~ CbN,1...b
11-iC IF va(.;.tAJtHI.~ lr,6~ e {"tt:ft{2 JV

Tt, NUS form 114
T10T ~I¢O). --1 ["6-. 'if) e. (l)O?



• I

I-,Co - D· rz. \,

SAMPLE lOG SHEET - LIQUID PHASE

TYPE OF SAMPLE: (Check all that apply)

Telra Tech, NUS Job No./PMS O?-~-O~-r;;2.
QC Information: M¥MSl) @ 600 AJl6a~lS: (if applicable)

'-1
C
r
tSl
ill
.

w
rn
tSl
Q)

W
~

[11:1 TETRA TECH NUS, INC.

Site Name:~~~ ~ - tT()ILf~- SS:C
Sample 10: -!J. ,- Ml.J .- ql5-:-l1~

Samp·l~ Method/Device: __·~D..::..~_'._........:;~_A-t..:..-=L..:::.e~~ _
Depth Sampled: tv"!:.S -I:fd~et Total Depth feet (SW Only)
Sample Date & Time: 2/....i/i~.. ... t-z..:t5 hours
Samplerlsl: =cn;'\?'i ~~.. . _ _
Date Recorded By: I~_~=- _

-- l Signature

i Groundwater
Surface Water
Residential Supplyr Grab

__ Composite

__ Trip Blank"
Rinsate Blank·

__ Field Duplicate Collected
__ Other (Specify):

• Include samplll source & lot No.

WELL PURGE DATA: Micro TIp/OVA Monitor Reading: ppmWell Depth tflot Purge Slarl hrs Sampling/Purge Data:.

4'>:O~ \\\~ Vol. H IU~/DJ~wrv~emp"c
Inelde Diarnliler Inches Purllll Stop limit hrs 0 ~ ']. ()

-Z lL,~O ~Z ~l -!1iJ
~3 ~ 12-2~-:---:--~I--:--r~":'-:+:::~-::-::----t-~'7'"':----jWiller Levul Totill Gallons /1" .; ,(,

PlJrlJcd J

pH S/~tJ 'V ,..~fro) Spec. Condo
to· 2Y 0.0 \ . sKs
eo- '1£5 -.9. () \ ~ --y:{il
~.o-al ~
~ 0,01 ,S~()--

DO
:>33
TIs
3-2¥'
3·"27

Well Volume

Color: ~w~.~~....:..=..__

ANALYSIS • BOTfLE LOT NO. TRAFFIC REPORT NO. COMMENTS

ORGANIC INORGANIC I M rJ_~~) /tJ)l;)~iikE Jlf-IldZ To J"vS~/
A''fIiiiiii-R Ii.it~ Hi) VIS. gpnnt-t llq>t47
i)ev)::' i'~"{MT fA-1l.f:'1;."7J .KtJ7fM.~~ ~
l~1)\ l!Il~ Dk>?~.

VOL'. \ -: Ct~¥ vJ{ OIL ~r-sl .stfw ¥itt 01#-
VO l. z~ S"Af\1G" ~ Uc L. I .

110 L- 3 ~1>t-~v--tr OIL .DWf<:..

1)
D
Cl
rn
tSl
f\J

'"-
Tt, NUS form 114

---------------- - -



--------------- - - - - -"
SAMPLE LOG SHEET - LIQUID PHASE

TYPE OF SAMPLE: (Check all that apply)

Tetra Tech, NUS Job No./PMS ()l~~ - Cl55Z-
DC Information: (if applicable)

.....
c
r
CSl
(D

.
ill
m
CSl
rn
(,oJ
A

ITtl T~TAA TECH NUS. INC.

Site Name:-AN\f--ff;f!£1- ~Sample 10: "213 .=:?_-O~/i.s s ~L

Sam~l~ Method/Device: D\S~ bA-\ LG'R-
Depth Sampled: feet Total Depth,J 11. 7'5 feet fSW ORI~
Sample Date & Time: -:=1J '% I~ ~ hours
Sampler(s): _ ">c:rSk\ ~ ') -rW\D\ -.
Date AecordedBY:=ry~~

\ Si9nature

'5~ eNJ 7!re/t{£

-.& Groundwater
Surface Water
flesidential Supply

~ Grab
__ Composite

__ Trip Blank"
Rinsate Blank II

Field Duplicate Col/ected
__ Other (Specify):

'Include 6ample source lit lot No.

WELL PURGE DATA: Micro Tip/OVA Monitor Reading:
hrs I SamplingJPurge Data:

W.IID.p~ I~

10SIIIo Diamltler

PUf9S Slaft

~
Purgo Stop TIme

\025
....fi)}2.8>·

zT5
jZ-5-

Temp °C
13,5
ll\~

pH

idl
.~'5

ppm

Spec. Condo ~j.!..t!" DO
, 'iZI 0·01 Z. z7
.427 0;0(_ ~U-

Wall VO/l/me

Color:
I, S ~Cl Purge Molhod ::==:::.Llj~_ pAilbL

~~ Turbiditv: CLlll2StCI6~LOY/OPAO

1;)0' Y LF. ~1
01?b J to.'\ '1 7 ~(Cr. ~

ANALYSIS • BOTTLE LOT NO. TRAFFIC REPORT NO. COMMENTS

U
D
G1
rn
IS)
I\)

\Jo~}> -Cb'Z..G;a
5\1 O~ \C,

...-r6'lM.- ~~\Wl") (FL:AA-"
\)\~-.~ M\?TM.S r" ,

I?\-\: --~ \~-\

Tt, NUS form 114

ORGANIC INORGANIC I II..;) IT- BA,ILl:"~ ~~ .f\1~1 (-b O ,,..:nFi:i1J(2"~rJ{) ..s1ft:1::"'l0 -,lJ~-:- --I

(MA.\...- 1>fl..ILI11) JX2-'f ft-J to MI~" "Tc:.Tnt. p\,,~;:-
I Z b~. W\-rI r:-ot--I&.-~jp(.

ofvw ,(., H Cr(4~ [;; -z)ff I'-u

hN4 ; rtf I



-----------_ .. _-

111:1 TETRA TECH NUS, INC. SAMPLE lOG SHEET - LIQUID PHASE .

Site Name:~L fitRM j - (!J7)(~3 - S <;:L Tetra Tech, NUS Job N~/PM~'t)o2~-a~2Sample 10: _,(2 - MtV - ~(.l/- Q l DC Intormation: M~, rw;.... - ~ Q..~ (if applicable)
f

samp',~ Method/Device: Jt>IS?, JSM lee. . TYPE OF SAMPLE: (Check all that apply)Depth Sampled: teet Total Depth feet (SW Only) 1 Groundwater
Sample Date & Timd!~71 8 I~ ~t:., ~ur5 __ Trip Blank"

Surface Water Rinsate Blank II

Sampler(sl: ~ ~idN ~~ Oc:N<.6
--fbtMk __ Residential Supply Field Duplicate CollectedDate Recorded By:

~ Grab ~ Other (Specify):/tAS/1t15!::::.Signature
-- Composite

• u\c1udo &ampla saurco & lot No.

WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppmWell D8plh '88t Purge Slart hrs Sampling/Purge Data: 0
~3IZ( floZ J I~

pH S/iL.1JJ.(J{;) Spec. Condo
Vol. # -Y~{i>1 ,vwTemp nC DOIneldo Diam8ter Inches Purgo Stop 1'100 hrs o t>5 Lz,r1 7,11 (1,01 ,.$ 21 ?d[j

L ~ If'"~
1 0> -OJ "6.>-' dO/ L>."l'J? l.:.li:3- Cif).f 1/.,1 b .IIS- (;).0 ( o"}l'.~ ~., ,~ , 1.'\ (-l(' (J .0 J. o . 'I;:l' )..:DJ-.W41ar lllvul Z4,'(OloDt Total Gallons CfPur!)cd

Wall VO/o/m8 2.7 gal. Purgo Melhod bIS? 664-1ca....
Color: Turbidity: ClR/Sl.CLDYICLD~OPAO

ANALYSIS I BOTTLE LOT NO. TRAFFIC REPORT NO. COMMENTS

\) O~? - 'blla"D ORGANIC INORGANIC /rJ I'. 1
7WGG:.- (!U)'He !Jdly.,,0('\~ .....~ tl,u..J fNJ ,)........ e."..~--ro.--~ ~ (t\~)

f'SD ~ ~ rIl ... Itvb ' v
n~ ~ (\f\tJTl\1.-~ ,
1'\>\\ - l-t \8 -\

Lt

F
~rn
.

lDm
~
m
w
t>

"lJ
D
Clm
~
I\J

~~ ~\-1C1~ f# e1 .1-, ~ b,

Tt, NUS form 114
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(11:1 TETRA TECH NUS, INC. SAMPLE lOG SHEET - LIQUID PHASE
.

Site Name: j flttJIL 11'\1Z-VV\. ~,. trD lL(~ - SS:.-l- Tetra Tech, NUS Job No./PMS o'2.<6~-OSS: <-Sample 10: ~5"- MIJ - .gO-z. -Q \ DC Intormation: (if applicable)

.-

Y\s.? . 1Pr1~Sample Method/Device: _ TYPE OF SAMPLE: (Check all that apply)Depth Sampled: teet Total Depth feet (SW Only)
l Groundwater

Sample Date & Time: 2/..::I..Jjji ~hollrs __ Trip Blank"Sampler(sl: ~j)C\Q..c.""""~ Surface Water Rinsate Blank·--
Date Recorded By: ~ffii LL'----

Besidential Supply Field Duplicate Collected3- Grab __ Other (Specify):.. / I Signature
-- Composite

'Includo 6amplo soureo & lot No.

WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppmW.. II Deplh 4/.7-5" f8~ Purga Sla,l h,s Sampling/Purge Data:

~ 15SD (Nf1.J'» (r;JVol. # . '"'(;~/j)I7'( Temp nC pH 5M.1 r-JI Spec. Condo DOIna Ide Diamela, Inches Purge Stop Tlmo hrs 0 5"10 '5.~ Q!i ~ ,21 :s £:1(
Z lfo$D 1 0·;; . fI-7 S;CJZ- 0,(."11 IlCj5 3,17

'~"l o~>~ ({oJ §""-!L'1 Q.O \ a1.1fo ~(,4...~ 12·~ :. 10 cJ ~z.. .0. (J.\ • 1,15 ~~• .Wala' Le\/~I 'ZQ,5l lllllt Tolal Gallons p .<;;-IL;;:; PlJrQcd
Well VO/llmo ) I ~al. Purge Malhod IDI~?~ .-Dtt~...
Color: 1'lK. ._~3, tots Turbidity: ClR/SL ClDY/CLD~OPA~

ANALYSIS • BODLE LOT NO. TRAfFIC REPORT NO. COMMENTS

ORGANIC INORGANIC OIL. CP1lTIM.> ~of"'7WV\ "Z. "IN ue tl)ffi:'Y..lat.. ~
J?jk U::-R ,.Jo "I L cfl... ~1\t;t:1'J (trJ t.A.¥fn'1... ~ fNSI[).
."E~Ld--. Z,A'ZMLt'lf- ~ ~ vi ~·1?-V .>t1~
.b (J {l- [)kj?S .

,

~ Yl?\· S~ t. ()\L- '\)~~S.

Tt, NUS form 1/4
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f11:1 TETRA TECH NUS. INC. SAMPLE LOG SHEET - LIQUID PHASE
.

Site Name:/ANL.. ~f'.I'. L{ - WI/(5 - SSO.l. Tetra Tech, NUS Job No./PMS tJ2<itC6 .~O 55z
Sample ID: '18" mW·-<6D5"-:-O I DC Information: (if applicable)

Samp·l~ Method/Device: J:> \s? ~~~ TYPE OF SAMPLE: (Check all that apply)
. Depth Sampled: teet 'LV-0tal Depth feet (SW Only)

LSample Date & Time: L/~/_ I 04£ hours Groundwater __ Trip Blank ll

Sampler(sl: a:1htlA- Surface Water Rinsate Blank II

__ Residential Supply __ Field Duplicate Collected
Date Recorded By: ji37);a ~ Grab __ Other (Specify):

Signature __ Composite
"lncludo sarnplo source II< lot No.

WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppm
. Well Depth faat Purge Slart hrs Sampling/Purge Data:

~.\ lCso
Vol. # . Temp °C 5~(..,. pH Spec. Condo ~(.J, DO

'nelde Diamllter Inches Purge Stop Tlmo hrs 0 I~.l O.(;,l (>f (j 0,;).6 ( CfiJY7 l.~- --
\~65-

1 t l.1 0..0, "(. J i Q .. :l (6 05 y. c/

Z ~. I ~.I o-:or C.,";') o.'J--rz" 'c>~ ~.1)g

~ 10.0 - (; '3 "J o. ~6'r as- ~0.0 ( -Water levul 15".11 'uel
Total Gallonli

1;;;>-Purged
Well VaIl/mil 4,0 gal. Purge Method .Dl~: §A-IUJP..
Color: Turbidity: ClA/Sl ClDY/ClOY/OrAG

ANALYSIS BODLE LOT NO. TRAFFIC REPORT NO. COMMENTS

t/~ ORGAN(C INORGANIC O-~~ '-vI ...,.",,1 ,J b...4r ,vIS ~U
IPN ~ rLJe~ r;!,uiJrJ
P f- p.J.-l , c.d d'fMf. orL. loUr' tJ-k ~ -~~-~

ck t1J..J.. ,

S'UoG

Tt, NUS form 114

-\

-------------------



Ill} T,ETRA TECH NUS, INC.

-
L,

F

.. - ~cJr - _.A - ~.-- '1Jt!'f-~
v

SAMPLE LOG SHEET - LIQUID PHASE

- - -~

Tetra Tech, NUS Job No./PMS OZ~~ -()~ '2
QC Information: (if applicable)

IS)
ill

-
I.D
CD

IS)
ill

W
A

~ite Name: --TN#- 00\"\ q- W lL{ ~ - ~s..T
Sample 10: ~l- In IIJ.- i0(q -0 \

'"
Sample Method/Device:
Depth Sampled: teet Total Depth feet (SW Only)
Sample Date & Time: __/_,_ hours
Sampler(sl: _

Date Recorded By: _
Signature

WELL PURGE DATA:

TYPE OF SAMPLE: (Check all that apply)

Groundwater
Surface Water
Residential Supply
Grab
Composite

Micro Tip/OVA Monitor Reading:

Trip Blank"
Rinsate Blank"
Field Duplicate Collected
Other (Specify):

• include samp'e source & 'ot No.

ppm
Wall Deplh

In81lto Dlameler

Wdlar lOl/el

Woll Volllmo

fool I Purge Slarl

Inches I Purge Stop Tim!)

leoC I Tolal GallDns
Purqcd

. gal. I purgo Malhod

hrs I SamplingJPurge Data:

Vol. # Temp "C pH Spec. Condo DO
'h,;l 0 -- --

1 -- --
3 -- --
4 -- --

Color: Turbidity: ClR/Sl ClDYJCLDY/OPAO

TRAFFIC REPORT NO.

1)
D
Cl
m
IS)
l\J

ANALYSIS

Tt. NUS form 114

• BOTILE LOT NO.

ORGANIC INOAGANIC 'k-'I'I-r-
( 'V../ J

f'.-. f/\. - J
1.Jr-- 7......

COMMENTS
/I

-? J71 .A 11 IY J V'\ /
~rov II L-G-L--" _'.-

\~-Ii~} - J
V\J-e---O{
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Ill} TETRA TECH NUS. INC. SAMPLE lOG SHEET - unulD PHASE "

Sile Name:T~<.. ~""'- i:! Tetra Tech, NUS Job No./PMS ()2Y>~ roO s-5 Z
Sample 10: _l-f5 _jI\tJ - 201- 0 \ DC Information: (if applicable)

samp",; Method/Device: 1> lS-? J:A-t~ TYPE OF SAMPLE: (Check all thai apply)
Depth Sampled: teet Total Depth feet (SW Only)
Sample Date & Time: ~/ C / 'l6 1(ao I hours ---1:.- Groundwater __ Trip Blank·
Sampler(sl: ~ __ Surface Water Rinsate Blank-

f Hesidential Supply Field Duplicate Collected
Date Recorded By: LIV4" ~ Grab -- Olher (Specify):

r Signature __ Composite ==-~ ---,:--: _
• Include 6ample sourell &. lot No.

WELt PURGE DATA: Micro Tip/OVA Monitor'Reading: ppm
W"II Pdplh 'oat Purgo Slart hrs Sampling/Purge Data:

21 .~ 1$75"
Vol. # k~ Temp nc';~ pH Spec. Condo DO

J-'n-8Id-ll-D-la-rn-ot-e,-.J---'-nc-h-as-f--pu-r-gll-S~to-p-T~Im-o-+------hr-s-l 0 (Y7 J~_ L.{ 0<.'1 I.:"" (J,;;if) J l,t.{(

'7 1,50 1 ~ "'7 (k;{ 6 18' o.:;l ?;;2 >. 'J..f/
L. ' 'tJ. as. ~ Oo( 6:Jr} 0.;;21'/> 'If?

1------4------4------lf------I J ()~ -Il,if· O·(JL l'HJ O. ;iq J 1-?'f
WatcH Lovul '20 21 luI Total Gallons I, /' t 1,6 c C( , .0 o. 'J.') '1 I. If I

I c..... Purqcd -. ~ 1.. -..- ---- _ ------..
Well Voll/mo ,., gal. Purge Mllihod ~S(:. j)~'l~ ,- 0 s !! ~ C; _ .O;>!.. 1# '36 0 0.7~ J.n
Color: Turhidity: ClR/Sl ClOY/CLOY/OPAG ......--

ANALYSIS BOTILE LOT NO. TRAFFIC REPORT NO. COMMENTS

ORGANIC INORGANIC Od ow b.:.ila.r 0.' <Juuv nil O-.J}.,
I / If

Tt, NUS form 114 -.•

-------------------



- .. ---_ ...... 
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111:1 TETRA TECH NUS, INC. SAMPLE lOG SHEET - LIQUID PHASE
.

Site Name:-rAivt( :f1tt:M {- ern 1l(3 -- 3Sr Tetra Tech, NUS Job No./PMS C> 2 ~~-O!::D 2
Sample 10: tj5-MN·-W<6·-(J1 DC Information: (if applicable)

.,
Sample Method/Device: J)IS?,~ le;l.... . TYPE OF SAMPLE: (Check all that apply)
Depth Sampled: teet Total Depth feet (SW Only) I

Sample Date & Time: 1 /L/3f. III ;t> hours ~ Groundwater __ Trip Blank"
Sampler(sl: Surface Water Rinsate Blank"--

__ Residential Supply Field Duplicate Collected
Date Recorded BY:=pi!1lJA1 .." Grab __ Other (Specify):

Signature Composite-- 'Include sample soureD & lot No.

WELL PURGE DATA: Micro TIp/OVA Monitor Reading: ppm
. Well Depth ZZ,12'881 Purge Sialt hrs Sampling/Purge Data:

;;'1"1 (.LtnfIW l41~~1,/(lJ)

Vol. # f,,<b Temp nC 5t)-l.. pH Spec. Condo DO
Ineldo DiaO\lller Inches PUrllO Stop Tlmo hrs 0 oS l.l·i O.ot (,40 O,2.l"tJ q.'"]'1

1 - Il.q 0..:1' ·6·;U (), ;1q~ ';;.'1 ()
2 14~() -tf='3 II.i - O.;Z'l~o.O( 6·.:;;l~ ~-70, a> .. l{·l' o_cJ( ~ 0., ;!77 ~.'l7--Walllr LolIUI lO,S1 lillie Tolal Gallons '). .7 0> 1,.6" £1;;- O,,&J '74 4,0 r

Purged 'i (}.ot-- ..
Well VoIl/OIe 0,'3 gal. Purge Malhod Ib \S? RA-IL~

f6/ >.S-f
Color: f1hVj Turbidity: ClR/SL CLDY/CLDY~ '7 II.)- q.(J( '- I( _O,~?o .-...:--

ANALYSIS • BODLE lOT NO. TRAFFIC REPORT NO. COMMENTS
.

ORGANIC INORGANIC /010 0 i f or ~'1. LIL cJ-bjer~

Tt, NUS form 114

'-',
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(11:1 TETRA TECH NUS, INC. SAMPLE LOG SHEET - LIQUID PHASE
.

Site Name: T{nJ lL. rH' f"l L( - Ln. \43- >ST Tetra Tech, NUS Job No./PMS o2C~ ~ O'->d-
Sample 10: __~1" - (l1 v... ... ~o 1.- 6 I DC Information:

..
(if applicable)

...
f}, ~'t,Sample Method/Device: f3.11~ . TYPE OF SAMPLE: (Check all that apply)

Depth Sampled: feet • Total Depth feet (SW Only)

Sample Date~W: I I..!L/~ (Cro hours __v"Groundwater __ Trip Blank·
Surface Water Rinsate Blank IISampler(s): .

t!fJlJi
__~SidentialSupply __ Field Duplicate Collected

Date Recorded By: __ rab __ Other (Specify):
f/ Signature -- Composite

• include sample source & lot No.

WELL PURGE DATA: Micro Tip/OVA Monitor Reading: ppm
. Well Depth foot Purge Sialt hrs Sampling/Purge Data:

~1.7) O'14~
Vol. # . Temp nc-rlitL.- pH Spec. Condo ~b DO

Ina Ide Diamete, Inches Purge Stop limo hrs 0 I3V c.~ <io~ ()~>).I.{ 4'[0 {,Cf

0- (ol1 1 [Q.I o· 01 '€22 0 .. 3'J ".7
'J~

I.G:7, LIS" O~ 6.:30 prJP~ II J;:1J /7fY
~ 11·« ;;:or 6......1.3 . o. J.;l~ or- J.'17

Wat"r levul ".Yf{ laal J..b6 .~ 6.~> '3~( - ~pl!'Tolal Galhms
~ 't ~ as

PlJrqed -- ~ - ~

Well VO/IIOle 1·7 gal. purgo Mulholl I;."lv rj' - -- - .- -Color: fiN Turbidity: ClR/Sl ClDY/CLDY~

• - • • 1'

ANALYSIS BODLE LOT NO. TRAFFIC REPORT NO. COMMENT'S

TIPlr ORGANIC INORGANIC aj-., \-, OOa2.
Unc..

,v-D'-
.J.J.. V'-1J
d.,~ N-

,
,

Tt, NUS form 114

-----------------~-
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ANALYTICAL DATA



~
' TETRA TECH NUS, INC.-w:I:: 55 Jonspm Road. Wilmmgton, MA 01887-1020

(978) 658-7899 • FAX (978) 658-7870. www.tetratech.com

The data package was checked for completeness. The TPH sample analysis dates
are incorrectly noted as 98/12/23 on the sample plots. The raw data indicate that
the samples were analyzed on June 24 and 25, 1998, and on July 11, 1998. The
data are not affected.

A cursory data review was performed on the total petroleum hydrocarbon (TPH)
data associated with soil samples collected at the NETC Tank Farm 4 site, on June
16 - 19, 22, 23, and 29, 1998. The samples and blanks were analyzed by U5 EPA
Method 41 8. 1.

The data package was checked for blank contamination and laboratory and field
precision. The rinsate and most laboratory blanks were free of TPH contamination,
however, TPH was detected at slightly below the quantitation limit in one laboratory
blank. Positive TPH results near the quantltation limit may be biased high or false
positive. The data user is cautioned in using positive results near the quantitation
limit as they may be solely attributable to blank contamination. Laboratory
precision was found to be acceptable for one of the soil matrix spike/matrix spike
duplicate (M5/M5D) pairs, however the relative percent difference (RPD) of the
M5/M5D analyses performed on soil sample 42-5B-801-37.539.5 was greater than
50%. The high RPD value was due to the relatively high concentration of TPH
present in the unspiked sample obscuring the spiked amount of TPH. The data are
not affected. Field precision was found to be acceptable for field duplicate pair 45
5B-802-3638/TF4-5B-DUP-0 1, however the RPD of the field duplicate pair 48-5B- ,

cc: File 0288-A-4.9

TF4-5B-RB-0 1 I.

42-5B-801-37.539.5, 45-5B-802-3638,
45-5B-803-3840,45-5B-804-1416,
48-5B-805-3335, 48-5B-809-1 51 7,
TF4-5B-DUP-Ol, TF4-5B-DUP-02
(Field Duplicate Pairs 45-5B-8Q2-3638/
TF4-5B-DUP-0 1 and 48-5B-809-1 517/
TF4-5B-DUP-02)

l/Rinsate Blank/

8/50ils/

August 11, 1998

James Forrelli

TPH:

Linda Terzis (f(' ,
Data Review, Project No. 0288, 5DG No. E0951
Mitkem Corporation
NETC Tank Farm 4 5ite, Newport, RI

Date:

C-NAVY-8-98-1 220W

5ubject:

From:

To:
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Memo to J. Forrelli
August 11, 1998
Page Two

809-1517rrF4-SB-DUP-02 results was greater than 50%. The high RPD vaJue may
be a result of blank contamination since the sample results were non-detected and
18 ppm (near the quantitation limit). The data user is already cautioned in using
data results near the quantitation limit, and further action is not required.

The review included a check for major non-compliances in the quality control
summary forms and data summary forms. The sample plots were reviewed for
agreement with the positive hits from the sample data.

The summary table results should be used with caution since the 'sample data have
not been validated. TPH results near the quantitation limit should be used with
caution since the results may be biased high or false positive due to blank
contamination.
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- - - - - - - - - - - .. - - - - - - -
SOil Total Petroleum Hydrocarbon AnalysIs (mg/kg)
Site Tank Farm 4
Case 0288, SDG E0951

UNVALIDATED DATA

EPA 5ample Number 42-58-801-37 539 5 45-58-802-3638 45-58-803-3840 45-58-804-1416 48-58-805-3335
5latlon loca~---- 42-58-801-37 539 5

---- I-
48-58-805-333545-58-802-3638 45-58-803-3840 45-58-804-1416

----- -----_._- ----- - -- --- -- ~------- - ---- -- .. -- ---------- .- -------- -- ------- --- -------- . -
~~~~ampl~_________. 6/16/98 6/18/98 6123/98 6/17/98 6/22/98

----- ------ - --------- -_.- ._----- - .. -_.. _-------- -----W25/98Date ElCIracled 6/24/98 6/24/98 6/25/98 6/24/98--- -------- - ------ ----- - --- - ---------- - -------
Dale Analyzed 6/24/98 6124/98 6125/98 6/24198 6/25/98

--------
Dilution Factor 1 10 1 10 1---- ------_._--.--- ---------- - --_._---. _._----- -- .. - ----- - ---- -
Percent 50lids 906 841 852 883 840--------

- Field Dup 45-58-802-3638 -
---- ----

QC Identifier None None None None

Tolal Petroleum Hydrocarbons 4400 12000 1700 5700 2300

n \depllslatt\clean~toI43IJt4\dvtable'4!0951 hs xis
U - Not delected, J • Estimated value below Ihe CRQl,

8 - Analyte was tound In the associated laboratory blank, • - Result from dilution analysis 8/12196@250 PM, 1 of 2



SOil Total Petroleum Hydrocarbon AnalysIs (mg/kg)
Site Tank Farm 4
Case 0288, SDG E0951

UNVALIDATED DATA

~A s~~p~~ _Nu_m_~r . ... ~:~~8_0~9_·1~!~ __. !~~~~'E~~-~! ~-:.-T:..F4-.:...=.SB::.-..::D:..:U:.:..P....:-O:.::2
Station Location 48-SB-809-1517 TF4-SB·DUP-Ol TF4_SB-DUP-02
Daiesarriiij;d----------- - ... - - - -----6129198 _.. --- ----.. ---....--6118/98 - ---------6/29/98

DaieEKtra~-----------.- 7/11/98 - ------------st24198 - -7i1i198'-
Diiie Analyzed ----- 7/11/98 -------- 6124/98 7/11/98
Dllullon Factor------- --------. -------1 - ------ -- --- -- ----------;0 .. ---1

6~~~~~~~di~==:=~~=-=- ;~~~4a__;~~¥~ =:- ;;d~;~ ;~B:~~;~ -~ Fie~l5UP48:~~~! ~i
Total Petroleum Hydrocarbons I 18! I 170001 I 121u

n Ideptlslaff\cleanlcto143\1f41dvlable'e0951hs xis
U - Not detected, J - Estimated value betow the CRQL,

B - Analyte was found In the associated laboratory blank, • - Resun from dilution analysis 8/12198(!l250 PM, 2 of 2

- - - - - - - - - - - - - - - - - - -



- .. - - - .. - -
'I
- - ,- - - - - - - - -

TF4-SB-RB-Ol
-~ ---~~-·-----I-.

TF4-SB-RB-Ol

Aqueous Total Petroleum Hydrocarbon AnalysIs (mgtl)
Site: Tank Farm 4
Case 0288, SDG E0951

~PA~~I11!JI~ ~~f!1~~! _
Stallon Locallon
- . - ..- - - -- -~ _. - -.-
~~~ ~amp~~ ~ 6/19/98

E
Date Extracted - 6/24/98

Dale"AnaiYUd----- --=--6124/98 =-
Dllullon Factor 1
------------ ------- ------------
Percent SOlids 0 0
aC ldenlifi;;--------- ---- RmsateBkI;;j( - -
Tolal Petroleum Hydrocarbons I 0951 u

UNVALIDATED DATA

n \dept\staff\clean'cloI43IJf4\dvtableIe0951 ha xis
U • Not detected, J • Esllmated value below the CRQL,

B • Analyte was found In the associated labora1ory blank, •• Resun from dilution analysIs 8/13198@10 07 AM, 1011



From: Linda Terzls t;-1

(11;JTETRA TECH NUS, INC.

C-NAVY-S-9S-1 226W

l/Aqueous Rinsate Blank/ TF4-MW-RB-0 1

l/Aqueous Rlnsate Blank/ TF4-MW-RB-0 1F
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cc: File N02SSA-4.1 0

TI= m )d~.,.. tfa
~ Ukc....._._-

INTERNAL CORRESPONDENCE

September 24. 1995

2/Aqueous Trip Blanks/ TF4-MW-TB-Ol, TF4-MW-TB-02
(VOCs only)

VOC/SVOCfTotal MetalsfTP!'i:
11/Groundwaters/ 42-MW-S01-0l,45-MW-SOS-Ol.

45-MW-S07-0 1, 45-MW-S02-0 1.
45-MW-330-02, 3S-MW-605-0 1 ,
4S-MW-S09-0 1, 4S-MW-S05-0 1,
4S-MW-425-02,4S-MW-424-02,
TF4-MW-DUP-Ol
(Field Duplicate Pair 4S-MW-424-02/
TF4-MW-DUP-0 1)

James Forrelli

Data Review, Project No. 02SS. SDG No. El091
Mltkem Corporation
NETC Tank Farm 4 Site, Newport. RI

Gasoline Range Organics (GRO):
3/Groundwaters/ 4S-MW-425-02, 4S-MW-424-02,

TF4-MW-DUP-O 1
(Field Duplicate Pair 4S-MW-424-02/
TF4-MW-DUP-O 1)

Dissolved Metals:
11/Groundwaters/ 42-MW-SO 1-0 1F, 45-MW-SOS-0 1F,

45-MW-S07-01 F, 45-MW-S02-01 F.
45-MW-330-02F, 3S-MW-605-0 1F,
4S-MW-S09-01 F, 4S-MW-S05-0 1F.
4S-MW-425-02F,4S-MW-424-02F,
TF4-MW-DUP-O 1F
(Field Duplicate Pair 4S-MW-424-02F/
TF4-MW-DUP-Ol F)

Subject:

Date:

To:
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Memo to James Forrelli
September 24, 1998
Page Two

1/Aqueous Rinsate Blankl TF4-MW-RB-02

A cursory data review was performed on the volatile, semivolatile, total metals,
dissolved metals, gasoline range organics (GRO), and total petroleum hydrocarbons
(TPH) data associated with groundwater samples collected at the NETC Tank Farm
4 site, on July 8 and 9, 1998. The volatile organic compounds were analyzed by
USEPA SW-846 Method 8260A. The semivolatlle organic compounds were
analyzed by USEPA SW-846 Method 8270B. The total and dissolved metals were
analyzed by USEPA SW-846 Methods 3005A/601 OA/7471 A. GRO results were
reported from the total ion chromatographs of the volatile analysIs, and total
petroleum hydrocarbons were analyzed by USEPA Method 418.1.

The data package was checked for completeness. The laboratory was contacted
on August 10, 1998 concerning missing GRO results, and for venflcatlon of TPH
sample extraction dates. The laboratory responded on August 11, 1998 and
venfied that the TPH samples were extracted and analyzed on the same day as
noted In the data package. Please note that the TPH sample analysIs dates are
incorrectly listed as 99/01/11 and 99/01/13 on the sample plots. The raw data
Indicate that the samples were analyzed on 7/13/98 and 7/15/98. GRO analysIs
was not performed on the samples due to a sample log-in error. Therefore, the
laboratory reported estimated GRO results from the total Ion chromatographs of the
volatile analyses, which were performed within holding time. The results were
received at TtNUS on August 18, 1998. The laboratory was contacted on August
11, 1998 concerning missing electronic deliverables for some samples. The
laboratory was contacted again on August 21, 1998 concerning electronic
dellverables for the GRO data, as well as the previously requested missing
electronic dellverables. The missing information was received at TtNUS on August
21, 1998. The laboratory was contacted on September 1, 1998 concerning the
TAL and dissolved metals results. Some sample results suggest that the samples
may have been reversed (higher contaminant results in the filtered sample than In
the unfiltered sample), or have been affected by laboratory or field contamination.
TtNUS requested the reananlysls of selected samples. In addition, the laboratory
was requested to Investigate the possibility of laboratory contamination with lead.
The laboratory responded on September 8, 1998. The laboratory venfled that
sample containers were not reversed dunng analysIs, however, the lead results for
reanalysIs of selected samples were non-detected, including the field blanks.
Therefore, the laboratory was requested to redigest and reanalyze (except for
mercury) all of the groundwater samples. The data was received on September 21,
1998. Samples 48-MW-424-02F and 48-MW-805-01 F could not be redigested
and reanalyzed due to lack of sample volume, however, lead was not detected In
the onglnal analysis of these samples and they are not effected by the lead
contamination. All other lead results are reported from the reanalyses. Most
sample results In the reanalyses were higher than In the onglnal analyses, due
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Memo to James Forrelli
September 24, 1998
Page Three

possibly to the difference in homogeneity of the sample aliquot taken for reanalysIs.
Therefore, professional judgement was used to report all other analyte results from
the original analyses.

The data package was checked for blank contamination and laboratory and field
precision. Diethylphthalate was detected in the semlvolatlle rinsate blank.
Acetone, methylene chloride, and carbon disulfide were detected in the volatile field
blanks, and acetone, methylene chloride, and naphthalene were detected in the
volatile laboratory blanks. The acetone and methylene chloride' contamination was
present at similar concentrations In the field and laboratory blanks. Barium:
cadmium~ sllver~ and mercury'were present in both the laboratory and field
blanks. Arsenio. and chromium- were present In the rlnsate blank. Positive results
for these compounds may be biased high or false POSitive. The data user IS
cautioned In uSing positive results near the quantltatlOn limit for these compounds
as they may be solely attributable to blank contamination. Lead results for all
samples except 48-MW-424-02F and 48-MW-805-0 1F are reported from reanalyses
since the original analyses were affected by a laboratory contamination problem
with lead. The relative percent difference of the TPH field duplicate results was
greater than 50%. The data user is cautioned In uSing positive results for TPH In
the samples due to poor field duplicate preCISion. The GRO results should be
considered estimated due to the analytical method employed.

The review included a check for major non-compliances In the quality control
summary forms and data summary forms. The sample chromatographs and plots
were reviewed for agreement with the positive hits from the sample data. The
volatile compound 2-chloroethyl vinyl ether was recovered at 0% In both the matrix
spike and matrix spike duplicate analyses. Styrene was recovered slightly below
the OC limits. These compounds were recovered at acceptable levels In the
laboratory control spike analyses. Styrene results may be biased low, and non
detected 2-chloroethyl vinyl ether results should not be used due to the possibility
of false negative data.

The summary table results should be used with caution since the sample data have
not been validated. Positive results for dlethylphthalate, acetone, methylene
chloride, carbon disulfide, naphthalene. barium, cadmium, silver, mercury, arseniC,
and chromium may be biased high or false positive attributable to blank
contamination. TPH results should be used with caution due to poor duplicate field
precision. Styrene results may be biased low due to poor spike recoveries. The
volatile compound 2-chloroethyl vinyl ether results should not be used due to the
potential for false negative data. The GRO results should be considered estimated
due to the analytical method employed.
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- ..' .. .. - .. - - - .. .. - - - ,- .. - - -
Aqueous Volallie Organic Analysis (ug/l)
Slle Tank Farm 4
Case. 0288. SDG E1091

UNVALIDATED DATA

Stallon Location 45-MW-3JO-02 48-MW-424-02 48-MW-425-02 38-MW-605-01 42-MW-80I-01 45-MW-802-01------ - ---.. _- . - - ---- -------- -- -------_._-- .--- -.~ - -- ------
Stallon Locallon 45-MW-3JO-02 48-MW-424-02 48-MW-425-02 38-MW-605-01 42-MW-80I-01 45-MW-802-01---.. _.... -- --_._----- -- ----_..._------ -- --------- -- ----7/9/98 --- -----------
~~~~ ~~rnEI~~ __________ 7/8/98 7/9/98 7/9/98 7/8/98 7/8/98---- ., -------- -- ---- -- ------ -- -- ------ .- ------ ---- -- -------- ------
Date Extracted------ ------ - ------------ - ------ - -----
~ate ~n~lyz~_________ 7/15/98 7/21/98 7/16/98 7/15/98 7/15/98 7/15/98-------- ---. ---- - -_. - --- ------- - - ---._---- - --------
Dllullon Factor I I I I 1 1------_0_- ___ A ___

- ~- --- ------- - - ------_. -.--- _._--- -------- -- --.- ._-- - ------- --- -------
Percent Solids 00 00 00 00 00 00
OC Identifier ---- - --- ------ - - -------

None Field Dup 48-MW-424-02 None None None None

Dlchlorodlnuoromethane 5U 5 U 5U 5U 5 U 5U------ -
Chloromethane 5U 5 U 5U 5U 5 U 5U._--- ----- ----- --- - -- .- -- ----~-- ----- --------- - -- ------ -
~nyl ~hloll<!.~_ 5 U 5 U 5 U 5 U 5U 5U-- ------ .------ ----- --~~~ ---- ------- ------
Bromomethane 5 U 5 U 5 U 5U 5 U 5 U
---- ------.- .. -_. ~--- . --_.- -------- --- --------- ~-~- ---_. .__._--- ------- ------
Chloroelhane 5 U 5 U 5 U 5 U 5 U 5U--- ------- -~ ---- - - ~ --- - ------- - -- ---- -- -~_.- ------ - ----- ---- - - -- ..
TIIchlorofluoromethane 5 U 5 U 5 U 5U 5 U 5U

----- --------- -------- --------
5UI,I-Dlchloroethene 5 U 5 U 5 U 5U 5 U-- ------- - -------------- ---~----- ----- -------- ------

6 5 6Acetone 4 J B B 4 JB-----_. --- ~ ---- -------------5 -----
lodomethane 5 U U 5U 5U 5U 5U
----~--- -- -~------- ----- ------- ------~- ._._------ ~._----

Carbon Disulfide 5 U 5 U 5 U 5U 5 U 5U
~- ~- - ---_._--- -- --~- -- -------- -- --- - ---- ------- ~ - - . ------- ~--._----

~:~h¥le~~ Chl~lId:_ ______ 5 U 5 U 5 U 5 U 5 U 5U-_.- _._-_. ----- - - --------- ----- ---- --- ------- --
~~~~ylt~~-~~~~ ~!11~_______ 2 J I J 2 J 5U 1 J 2 J

---------- - ----- -------- - -- -------- .- --- .._--
trans-I,2-Dlchloroethene 5 U 5 U 5 U 5 U 5 U 5U
• __ _ _ __ _. _______ _ ___ _ _ r _______ ._--------- --- . --_._-- - . -- -- -- -- -- ---- _._-- _.. --- ------ - ------- -
I,I-Dlchloroethane 5 U 5 U 5 U 5 U 5 U 5U--------- - - ----- ------- -- ---------_.._---_._-- -------- ----------
Vinyl Acetal~____ 5 U 5 U 5 U 5 U 5 U 5U

- -------_._--- ------ --------
2-Bulanone 5 U 5 U 5 U 5U 5 U 5U----------- .. -------

5UCIS-.!..,3-Dlc~loroethene 5 U 5U 5 U 5U 5 U------- - ------ -- ----------
2,2-Dlchloropropane 5 U 5 U 5 U 5 U 5 U 5U
Bromochloro~eth~;------

------_.- -.._----_. ---- --- -- ------- ------- --- _._._--
5 U 5 U 5 U 5 U 5U 5U- -- _._.- .... - - -_.- - - --- ----- --- - .- ---- .._- -- -- ------- --_._- ---_.__ ._._-- -- -------

Chloroform 5 U 5U 5 U 5U 5 U 5 U
- ----_. -- . - - -- -- -- -----_ ... ---~~ --~_._-- -_.------ .._-- - -- --------
1.1, I-Tllchloroelhane 5 U 5 U 5 U 5U 5 U 5U-._-._------------- -_._--- --~._--- --- - - - - --- - -- -- ..--- ._--- --- ----- ---_ . .._. ---_.-
~ ~ -DI~I~ropropen:_____ 5 U 5 U 5 U 5 U 5U 5U------ .- ----------- - ---- --_..- --------- . -- - . __._--
Carbon Tetrachlollde 5 U 5U 5 U 5 U 5 U 5U
. -- - --- .--' - ----------- -
1,2-Dlchloroethane 5 U 5U 5 U 5U 5 U 5 U._--_. - -.-. - - -- - . --------- - .~

Benzene 5 U 5 U 5U 5 U 5 U 5 U--_._.. ~--~. . ... ~--- -~ _.. _.~- -- -~_._. - . - .. ---- - .. - - -_. - - ~~ -~ ~ ._. - .- .- ----- . --------- .
TIIchloroethene 5 U 5 LJ 5 U 5 U 5U 5 U

-- -- -
I ,~-glc~~~r~p~~pane ____ __ __ __ 5 U 5 U 5U 5U 5U 5U

--- -- ---. -- - --- -- ---------- - .
Dlbromomethane 5 U 5 U 5 U 5U 5 U 5 U
Br;;mod;Z~romeih~ne--o---

--- ------ -- .- --.-_._--_._- ----- ._- '-~--'-- ---------- - ------
5 U 5 U 5 U 5 U 5 U 5 U-- . ----_. ~-_ .._--~ _.~ -_. ._-----_. _._-- - - ----- ._. - - -- -- -- ._---- - -------_.-

U
-- -- ----_.__ .- --

2-Ch~~oethylvlnyl ether ____ 5 U 5 U 5 U 5 5 U 5 U----- -- --------- _._- ------- ------ -- ------------- -- ------ UCIS-' ,3-Dlchloropropene 5 U 5 U 5 U 5 U 5 U 5

~M~~~:~~~~~I~~O~~=_~_=~=
------------- - .._------ - ----~--~ - - --- ----_.- --- - -- .- --------

5 U 5 U 5 U 5 U 5 U 5 U---_.- ----- ------ --- ---~ -- ----- --~----~- .._- -- - -- .--------
Toluene 5 U 5 U 5 U 5 U 5 U 5 U- -~. -_. - - -_.~

t!~~:~~~-~~~Ior~pr~p~~~ _ 5U 5U 5 U 5LJ 5 U 5U
--- - - -_. - ---- - _... - - - -- - -- - . -_._-----

1,1,2-Tllchloroelhane 5U 5U 5 U 5 U 5 U 5 U

~,

, .,

n ldeptlstafl\clean\ctol43\1f4ldvlablelel 091 va xis
U - Not detected, J - Estimated value below the CROt , I

B - Analyle WdS found In the associated laboratory blank, • - Result from dilution analysIs 9/24/98@10 47 AM, 1of6



Aqueous Volatile Organic AnalysIs (ug/l)
Site' Tank Farm 4
Case 0288: SDG El091

UNVALIDATED DATA

Stahon Locahon 45-MW-330-02 48-MW-424-02 48-MW-425-02 38-MW-605-01 42-MW-801-01 II45-MW-802-01

~::~}:fl~~-----~-- --- -~'- ~~:~~~~~ ~ ~~~-~~~~~ ~ ~~;/9/96 ~: :~~:~~~~8 - ~-MW~1~ ~ ~~:~~-=~~~~~~ -=- 45-MW-80~~ioo
Date Extracted---------- ---...----- -- ---------------- -- ---------- - ..----- -- ------------- -. ----1-
[)ate~!'~I~ed .. _..2!1~/~~ __.____ __ .7/~1/~~ __ _ .2!!~!~~ ~!~~ __~!~~~ ~~/98 _
Dilution Factor 1 1 1 1 1 1
PercentSolids------- 00 - ----------- ---00 -- ------00 - 00 -- ----------00 - 00

QC Idenhfier None--- -- Field Dup 48-MW-424-02 - None None - - None----- None

!~Dlchl~ropropane 5 U 5 ~_ 5 U 5 U 5 U 5 U
Tetrachloroethene 5 U 5 U 5 U 5 U 5 U 5 U
i-=-~M----------- -SU -----------------SU -------SU 5u--------5U 5U

Dlbromochloromethane S l1" ---- S U- 5 U 5 U -----5 U 5 U
,,2-Dlbromoethane------ -----5 U --5 U - s U -S U ------5l:;- 5 U
Chlorobenzene-------- - 5 U -- ------------5 U -------5 U 5 U ------5 U ------5 U
l,1,,-;2:Teif"ac-hiOr;;ethane-- ------5 U --------------S U ------5 U 5 U -------5 U 5 U
Ethylbenzene -----5 U --------- --- S U -- ----I j 5 Li --- ----5 U 5 U

TotaiXylenes 5 U -----------S U 5 iT ------5 U ----- ------5 U - 5 Li
Styrene-------------- -------S iJ ------ ----- ---5 Li -------S iJ-- --------5 iJ ----S Li ------s U

Bromolo~~l ---- -- -- --- ------ 5 U ------- ----- -- -- 5 U ----- ----5 u" ---'-----s Li - - - - -----5 U 5 U

Isopropylbenzene 5 U i J j J -- ---- -- --- --- 5U --- sU 5 Li
l,l,2,2-Tetrachloroethane 5U SU -- -- ----SU ---.. - - SU ---SU ------ SU
i),3-Tri~iiloropr(iPane-------------S U -----------.- - ---- 5 iJ --- -------s u-- - S U -- - -- ----s i.i 5 U
Bromobenzene 5 U -----------"5 U --------5 U -----5 U -- ---- ------5 U 5U
n-Propyib;;zene - - --- 5 i.i ----------"5 U --- 3 J -----5 U ---- --- 5 U 5 U
2-Chlofololue;;e----------- -----5 U --------------S U -- 5 U 5 U --------5 U 5 U
1,3,5-Trlmethylbenzene - ------5 U -----------S U 5 U- S U 5 U 1 J
4-Chlorotoluene 5 U----------- 5 U -----5 U - S U -- --------5 U 5 U
iert--SUtylbenzene------- ---------5 U ------------- 5 U --------5 U- -------5 U - --------5 U 5 U
1,2,4-TnmethYibenzene -- 5 LT - -----5 ii ------5 iT ------S U -------5 U 5 U
s;C:B-uiYibenzene------- -------------5 U ----------- -, j ------., T- ------5 Li --- ------5 U- 5 U
pTsopropyii~l;;ene---------- ..---------SU ---------- ----SU --- --------siJ-- ----------sLi - -- -------5U --------5U
~3-i5ichi~robenzene--------------- -- S U ------ ------ . - --- - 5 U-- -------S U--- ----------- 5 U -----5 U 5 U
i:4=i5iChlorobenzene-------------------5 Li ----------- ------- - 5 Li ---------------5 U-- -------- 5U --------- 5 U 5 U
n:BUtYtbenzene------------ -----5 U - ------- - - 5 Li - - ----------6 --- ----------s Li -- - ---s U - 2 J
(2-D;chlo~obenzene_-------- ---- --SU ------- ---- - -SU ------------5U- ----------SU --SU ------SU
i ,2-6Ib~o_mo-3-chi~i~p~opane- - - - 5 U -- ---- 5 U 5 U- -- - 5 U - 5 U ---------s U
i,2,4-fr;chloiobenz~ne--·----- ---- -SU -- --- su 5U --- - SU-SU ---------- -5U
Hexachiorobuladlene--- ------ --- ----5u ..---- 5U -- -su ---- 5U -sLi ----------SU
Naphthalene------ - ----- ------ ---5 U -------------- - --- 9 B -------'7 ---- -----------s U ..----- 5 U --------8 -
l,2-;3"-TfiChiOrobenzene-------- ------. ----5 U ---------- -- 5 U ------5 U- -------- -s iJ -- ------S U-----5 U

n ldeptlstafl\clean\cto143\lf4Idvtable'el 091 va xis
U- Not detected, J • Estimated value below the CRQL,

B - Analyle was found In the associated laboratory blank, •. Result from dlluhon analysIs 9/24/98@1047AM, 2016

- ... .. .. - - - - - - - - - - - - - - -



.. .. '.. .. .. .. -, .. - - - - .. - - .. - -- ..
Aqueous Volatile Organic AnalysIs (ug/l)
Site Tank Farm 4
Case- 0288. SDG- E1091

UNVALIDATED DATA

Station Location 48-MW-805-01 45-MW-807-01 45-MW-808-01 48·MW-809-01 TF4-MW-DUP-Ol TF4-MW-RB-Ol TF4-MW-RB-02
Station Locai,on 48-MW-805-01 45-MW-807-01 -- 4S=MW=808-01- 48·MW-809-01 TF4-MW·DUP-Ol TF4-MW-RB-Ol TF4-MW-RB-02
DateSa-mpled------- -----119/98 - ---7/8i98 -- -----7/8/98 -- 7/9/98 - -----------7/9/98 7/8/98 -- 7/9/98 [
DiiieEXiriicie-d-------- ------------ - -------- -- -------- - -------- .-------- - -I
~~e An~'¥Zed 7~6/9~ .?~!5/98 ~ -~_-~=_-7115/98 _ 7/16/98 ,.__:~_~ 7/21/98 7/15/98 - 711719~l_
Dilullon Factor 1 1 1 1 1 1 1
PercentSOi,<ls-------- -------00 -- ------00 - - ----------00 --- 00 ------------00 - 00 001

ac Identifier None None .- None None -- Field Dup 48-MW-424-02 Rlnsate Blank Rlnsate Blank i

DlchlorodlfluOlomethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Cht~ronleltlane - -------5 U' 5 U -------5 U 5 U --- ----- ---S U 5 U 5 U
Vinyl ChiOride----- ---- ---------5 U- 5 U -------5 U -"---5 U- ------ - ------. -5 iT -------5 U-----s U
Bromometh-an;----------- ------5 U- 5 U ------5 U 5 U --- ----5 U 5 U 5 U
Chioroethii;;e------ 5 U 5 U - -------5 U -----5 U- -------- --------5 U 5 U 5 U
friChloronuoromethane-- ------5 U 5 U -------5 U- 5 U ------ - ----5 U- 5 U '5 U
1,i-DI~-h1~r;ethene ----- ---------·---5 IT 5 U -----------5 U 5 U- -.--.--.-. -------5 U-----5 iT -----5 U-

- ----------._~ ---_ .._----- ._----------- ------------------~-_._----- ----------- -- ---------
Acetone 4 JB 4 J 5 4 JB 8 B 5 5 B
-_.. ~---- -------- ---_._---- ._+ - - ~ ---------- - -- -- ------- --+---+- - -------- -- ----------
lodomethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Car~n-D~s;:;lfid;··---------------·-· 5U--------- 1 J ------ i J ---··-·-----SU --- -- --5i.i --·-------·-·-6' --- --- - --SU
------------------._~~~-----_. ---- -- - -~--~ - - --.- --- -- - - -_. - ---- - - - - - ---- .. _.- -- --------- --
Methylene Chlonde 5 U 5 U 5 U 5 U 5 U 2 J 2 JB
Methyltert-BuiylEiher 1 J_ ---.------ 2J ---·------3J_ ~__=~=~~~~ -=~_~~~ ~~~=~T-----sQ: 5U
lrdns·l,2·Dlchloroelhene 5 U 5 LJ 5 U 5 U 5 U 5 U 5 U

- ~ ~-- - - ... -- - --_.----- -- - -.--
1,l-Dlchloroelhane 5 U 5 U 5 U 5 U 5 U 5 U 5 U
VI;;y1Acet~i~"- - -----.--- ... - -....-··-SU- -- ----·--·SU 5U -------5U -- SU .--------- SU 5U
2-iMlnone 5 U -- - --. --- 5 U .. -~-- 5 U -·------5 U' - ---- ---- --S U - 5 U ------5 U
ciS.l,2-0;chloroeihene --- - -- ---- - ----5U- -- ----"5 U ---- -- --s U- ------5 U ----. ---------5 U 5 U 5 U

~~2~D~~i~rop~~-=:== ~~~~.:=__=-=--S ~-=-=-==~ i.i ~_~_=::::~.=~ Q 5 9'::- ==--~_=_=-~-_. ~-_~_~=~ Q: 5 ~ ~~.
Bromochloromethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Chl~;of~;m ----------------- ------ 5ii' ------ 5 U -·-·-·----5 iT ----5 U- ------ -- -------5 U -----5 U 5 U
1, i:1-;:richloroclha~e -"--- ---- --- - 5 U- ---- . - 5 U - --- - ---- -- 5 U ------5 U- -------..- .. -- ----oS U- ------5 iT 5 U
l,i-Dlchloropropene-'-- -- - --. 5 U ----- ---- -- 5 U -- .. - 5 i.i- ------5 U- ------- - -- - ..-- ----S U -----5 i.i- 5 U
Car~riTelr<IChloncie-------- ----. - ----5 U - -------· ..5 U --------5 U' 5 i.i- ----- -- ·-----S U 5 U -------5 U--
i,2-=-DlChloi~ttiane ------ ---------. -'5 U" --------5 i.i -.. ---------5 U ------5 U- ------ - ----·--5 U 5 U 5 U
Benze~e --.- - -----.- ----5U- -----'·------5U ---- .. -- SU ------SU- -- -- --- .. ----SU ----·--·-5U ------------si.i
friciiiOroelhene----------- ------------·-5 U- ---------------s U ...------ --- - 5U 5 U" ---- ---- -----5 U -------s U -----5 U"
i;2:fiichlo-;opropane------- ------------ -5 U- -- ----- -5 U - ---. 5 U -----5 U" -- ---.- - ------5 U' -------5 U --·----5 U-
DIb~on1~methane---------- -.------- -S U- ·--------5 U ----- ----5 U ------5 U- ---.------- --- --os iT------5 U -. 5 U
Bromodlchloromeihiin;'----- --- ---.------ 5 U- ----------- 5 i.i -- - --- ----- 5 U --·-----5 i.i- -- - - -- -------5 U-- -5 U ------5 U-
2-Chl~;oethYivin~-eiher------- - - -"'SU' -------- SU ----SU ---·-----SU ---- ------SU -------SU --------SU-
cls:l,3-DlchloroPropen;-------- --- ..-... 5 U ---- - --- 5 U ----5 U -----------5 U .--. -- -- ---- 5 U -------·--S U ------·-·--~S U"
4---MetiiVi·2-P~ni~no;;e----·-·- ---------------SU- ------- SU . ---·--SU --------si.i--------- -·---------SU ------SU --------SU·
T~lue;;e - ----.--- -.----. ----- -5U- -.. ---- 5U .. -. -'-"SU ------SU- -.- ------SU--------SU ------·----SU-

~~~_i:3-D'chto~op~(;p;;~~-_==.::.- ~_~==,~ ~..:. -=~__=~~_~_~~ _:..::~~-~ i.i .------:~ ~ __ ~~...:.~~_=_ ~=_=.:.-~ ~ -------- Sl~===~g=
1,I,2-Tnchloroethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U

{....

n ldept\stafl\clean'cto143\1f4Idvtablelel 091 va xIs
U - Not detected, J - Estimated value below Ihe CRQL,

B . Analyle was found In the associated laboratory blank, • - Result from dilution a~alysls 9/24/98@10 47 AM, 3 of 6



Aqueous Volatile Organic AnalysIs (ug/l)
Site. Tank Farm 4
Case 0288: SDG' E1091

UNVALIDATED DATA

Station Location 48-MW-805-01 45-MW-a07-01 45-MW-808-01 48-MW-809-01 TF4-MW·DUP-Ol TF4-MW·RB-Ol ITF4-MW·RB-02
StallOn Locatlon------- 4a-MW.805.01-·- 45-MW-807-01 - 45-MW-808~ 48-MW·809-01 TF4-MW.DUP-Ol TF4-MW-RB-Ol ITF4-MW.RB-02
Date Sampi~ .... ------------ -----7i9/98 - ---7/8/98 - -----7/8/98 - - 7/9/98 ------- ---7/9/98 - -- 7/8198 -r----mi98

-- ------ .- ---------- - ------1- -----
Dale Extracted
Date Analyzed 7/16/98 - --- 7/15/98 -- --- 7/15/96 - 7/16/98 -- 7/21198 7/15/98 7/17/98

- --- •• ------ 1-----
Dllulion Factor 1 1 1 1 1 1 1
p;C;~Solids --------- -------00 -- -----..00 .. -------..00 -- - 00 -- -----.---- -----00 00 00

aC Ideniifier-------- i·jone----- - - -- None - - -- NOne----- -. None ---. - Field 5up 48-MW-=424-02 -. Rlnsate Blank Rlnsale Blank

1,3-Dlchloropropane 5~ 5 ~ 5 U 5 U 5 U 5 U 5 U
Tetrachloroethene 5 U 5 U 5 U 5 U 5 U 5 U 5 U
i=-Hexanone --------- --·-----5 iJ-' --------5 U ---------5 i..j -------5 i..j- ------ --- -----5 U 5 U 5 i..j
DlbromOehloromelh~-;;e---- --·--------5 U- ---- 5U- -------5 i..j 5 u.. ----------------sli' 5 U 5 U
----------------- --....---- -- --------- - --------- - - -------.--- -I------:=I-I------=-I-=-
1,2-Dlbromoethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U
C'tliorObenzene -------5 i..j- ------ 5U ---- ----5 iT 5 U ----- -- -- -----5lJ" 5 i..j ---------5 i..j-
1.1,1.2-Tetrachloroethane 5U- ------5 i..j ----- ---5 i..j- 5 i..j- -------- -----5 U 5 iT 5 U
Elhylbenzene------- -------5 iJ-- 5 U ------5 U" 5 U -----·-----5 U 5 U 5 U
Tolal Xyle~e; -- - - --. ---- -- -- -.- - -5 iJ- -------- 5U .. ---------5 iJ- 5 U ---------- 5 U 5 U 5 U
stYrene---- - -- ---------- -------5 iJ- ------5 U -·------5 U- 5 U -----------5 U 5 U 5 U

BromofO~m----------- 5 U 5U ------5 i..j 5 U --------5 U 5 U 5 U
iSopropylbenzene--------- ---------5 iJ-- ------5 U ---'--5 U' 5 U 1 J 5 U 5 U
i~1~2.2:r;trachloroeihane--- --------5 U ----5 U ---------5 U 5 U ---------------5 U 5 iT 5 U
i,2,3-Tri~hloropropane------ -.---- ----sIT ----------5U -- ----5U -------5U- ----- -- - - -'---'5U -----5U -----------5iJ
Bromobenzene---------·---- ----------siT-------- 5U --- --·--·----si..j------siJ---- - ---------su --5U -----5i..j-
n:Propyibe~ene'-- - ----- --------- ---. sU- -------- 5U --- -- -- --~ --5U -------- 5 U-- ---- -- - ·----·5 U 5 iJ -------5 U-
2-chl;;rotOiuene----- - - ---.---. _.. -- - - ----. s iJ -- --------..-- 5U -- --. - --'" 5 i..j ----s U- -..-- --- ----5 U ------5 i..j -------5 u-
1:3.5-Tnmeihylbenzene----· - ·----------s iJ - ----- .5U -- ---- - .. 5 i..j' 5 i..j" --------- -"---5 i..j 5U 5 U
~ChiOrotoluene-·--------- .-------- .. -siJ -------.- 5U - -SU ----------SU -----SU ---_..---------SU --------------·---SU
iert-BuiYibenzene---------- -------- - -5 U- ---------.. -s U --- - ----5 U' ------5 U-- -- --- '--5 i..j --5 iJ -------5 U--
l~,4:--Trllnethylbenzene---- ---------5 U- ---------- 5U --------------5 U -----5 U'" --- --- - -- -----5 U 5 U 5 U
sec-Bulylbenzene------- -------- .-. 5U- ---------- 5U --s U --------1 j-- ----- -------, J -------5 U - 5 U
p--is-o"pro-p-yiioluene -- --- ----- --- -- - -- --- . - s iJ ----- --- - -- -- 5U --- - -5 U - -----------5 U- - ---5 iT ------5 U --- ---5 U-
-,,3=Olchl;;;c;benzene·----- --·-----------S U-- --------5 U -- -- -----s U------5 iJ- -- ---- -- -------5 U 5 U--------5 i..j-
i:4'-DichlmObenzene-------- -------- 5 U- ------5 U -. --- - ------ 5 i..j ------5 i..j-- --- - -- ------5 iJ- 5 U 5 U
n:Bui;it;e-nzene-------------- .--------- -5U-- ------------5U ---SU --------5U-- --- ---- ------5U 5U -------5U-
1.2-0Ic-hlorobe-n:ie;;e------ ---- .. 5U"'- --- -- 5U -5 U ------- 5U ------5 U ------5 U --·--------5 U-
1j-Dlb~0_;~;O-3:chlcir(;propane----- ---. - -- 5u- --·---------5U ----5U ------SU------- -- - ---5U ------·SU -----5i..j-·
i:2;4:-'TriChlorobenzene --- ----------5 U- ------5 i..j ------ --5 U -----5 i..j" ------ ---- ... -----5 U 5 iT 5 U
Hel<achlorobuladlene----- -----------5 i..j- ------ --5 i..j -- - . ----5 U --------5 U-- ------. ---- . -----5 U -----s U ------5 U
Niiphlhalene------ ------ ----- -- --5 U -------- -5 U -- -- .-.----- --5 i..j 5 U- ----- ----------- -----9 s- - 5 i..j- - 5 U
1':2.3-Tnchlorob'iinzene --5 (j- ---------5 U --- -----5 i..j' 5 U ---.---- - ------ ---5 U- 5 U 5 U

n ldept\slaff\cleanlctoI43\l14Idvtablelel091va xis
U - Not detected, J -- Esllmated value below the CRQl.

B -- Analyte was found In the associated laboratory blank, •. Resullfrom dllullon aftalysls 9/24/98(!!10 47 AM, 4016

- - .- - - .. -' - - - - - - - - - - - -



.. ,..' .. .. .. .. -,~- .. .. .. 1- - - .. .. .- .- -
Aqueous Volallie Organic AnalysIs (ug/l)
Site. Tank Farm 4
Case 0288: SDG' E1091

l~;:~i~~_~-~-_~~_~:_=~-_- ~~~~~~~~i~ ~~~~i~8' -
Date Extracted---- ,---,---_. ------- - ---------_.--.
Date Analyzed 7/15/9~ _ _ 7/16/98

[)~u.t~~':1 ~~!~~ ! _ _ . ~ ...
.; l~r~~.':1! Soh~~ ~ ~.9 ~ 0

OC Identifier Tnp Blank Tnp Blank

Dlchlorodlnuoromethane 5 U 5 U
Chloromethane 5 U 5 U------- -- --- -
~!nyl Chlonde 5 U__ __~ ~

Bromomethane 5 U 5 U_._..- ------_._------------- ------ -- ------ - -
Chloroelhane 5 U 5 U
- _.~---- - --- .._- .._--. -- - --- ~------ - -
Tnchloronuoromethane 5 U 5 U- - -
!~Ich,?!~!hene ~ ~ ~ ~

Acetone 7 4 JB
lodomethane 5 U 5 U
Carbon Dlsul~----- 5 U 5 U
------------------ ------ -- - --
Melhylene Chlonde 2 J 1 JB
Meih~ tert:Sut0 Elh~~_ --- - . - .----~ ~ U . ~_" ~ U
lrans-l,2-Dlchloroethene 5 U 5 U

------ Ii!-i~D,chiO~~t~~~~~--=~ ..::~_-_ _ ..=.i ~ ~~~---- --_~ ~ U
'{I!!y1 Ac~~~_. ~ ~ ~ ~

2-Bulanone 5 U 5 U
cis=1:2~DiChloroetileiie----" 5 iT -------5 U-
~.2-Dlc~~!opropane _ =-=__~ ~ -----. ~ U
Bromochloromethane 5 U 5 U---_._----------- ------_.- - - _.
Chloroform 5 U 5 U------ --------------- -. -- -- _._-_. _ .. ---_._-- --
1.1,I-Tnchloroethane 5 U 5 U. ---- .. _--_._----- .. __... - _.__ . -----_._-
I!!~Dlc~~~~opropene . ~ l! 5 U
Carbon Tetrachlonde 5 U • 5 U--------------- ----------~- ----------- -.
1,2-Dlchloroelhane 5 U 5 U----------- - -------- . -- -- -------- ----- - -----~---- - - .-
Benzene 5 U 5 U--------- ------ -- --- - --- - ---- --- -- - --
Tnchloroethene 5 U 5 U- - - - -- - - ---
1,2-Dlchloropropane 5 U 5 U
Dibromomethane ------ - ---- .. 5 U ---------- 5U
Bromodlc-hloromelhane ----- ------- ---5 U -------- 5U
--------- -------- ---------. - - - _._--
2-Chloroelhylvlnyl ether 5 U 5 U
cis-l~3-D;chlorop~;;Pene --- -- - -- 5 U . -------- - 5U
4.Melhyl=2-Pentanone-------- --- - "-----5 ij ----- 5 U
Toluene------------- --------5 U ----- -5 U
traris-l~3:Dlchior~propene _.. - 5 U -- -- ------ - 5 U
li2-rfiCiiiOroethane----- 5 U ----- -00- 5 U

UNVALIDATED DATA

l

n Ideptlstafl'clean\cto143ltf4ldvlablele1091 va xis
U - Not detected, J - Estimated value below the CROL,

B - Analyle was found In the associated laboratory blank, • - Result horn dilution al'lalysls 9/24/98(!Jl0 47 AM, 5 016



Aqueous Volatile Organic AnalysIs (lIg/l)
Site. Tank Farm 4
Case: 0288. SDG E1091

Stallon locallon TF4-MW-TB'()1 TF4-MW-TB-02
-~---------------- ------_.-- -------
Stallon location TF4-MW·TB.()1 TF4-MW-TB'()2
~~!.Sa-~ple-d---·---------- --- 7/8/98 - ----7/9/98

Date EJdracted
Date Analyzed -------=- 7/15/98 =-=-=-_ 7/16J98C

Dilution Factor 1 1------ -
Percent Solids 0 0 0 0
QC Idenllfier Tnp Blank Tnp Blank

1,3-Dlchloropropane 5 U 5 U
Tetrachloroethene 5 U 5 U
2-Hexanone 5 U '5 U
Dlbromochloromelhane 5 U 5 U
1,2-Dlbromoelhane 5 U 5 U- -
Chlorobenzene 5 U 5 U- ------- -_. ------- -- -
1.1,1,2-Tetrachloroelhane 5 U 5 U
Ethylbenzene 5 iT -----5 U-
!~~~~e~~~ .-----5 ~ ~ U
~!Yrene . ~ ~ ~ U

Bromoform 5 U 5 U
------ . ------- ------- ----- ----- -- - --
Isop!opylbenz~~_ __.___ _ _ ___ _ _ __ _ ~ ~ ~ ~

1,1.2.2-Tetrachloroethane 5 U 5 U- .. - ---_.._.- ---- . - - - --_. -- - -_._-- ~--_ .. -
!:3,3.Tr~~~oropropane. 5 L!. 5 U
Bromobenzene 5 U 5 U-----------------1------ --- ---
n-Propylbenzene 5 U 5 U
2ZhiOrOlOIue'iJe----- 5U 5 U'
1.3,5-Tnmelhylbenzene 5 U -5 U-
4-Chlorotoluene 5 G- 5 U"
lert-=Bulylbenzene·------ ------5 U- ------5 U-
1-,2,4-T;I~elhylbe,.;zene ------- ----- ----·-5 U -------5 U
sec-Butylbenze~----- ------5 u --5 U
p:lSopropyltoluene ----- ---------5U --------- 5U
l.J.DIChiOrObe;;zene------ ------5 U 5 iT
,- ,4-Dlchlorobenzene -------5 iT ------ 5 U
n-.Butylbenzene ---- ----- ------ --5 iT ------ 5 U

l,2-Dlchlorobenze;;;----- --- ---- 5U ----'s U
1,2.Dlbrom;;:3:<:hiorclpropane-- -- -. ---. ----- 5U ------- - 5U
(2,4-Tr;chIOrobenzeru;------- - --- - - ------ -- 5U -_.--- --- - 5U
Hexachlorobutadlene' -- --- - -- - -.. - 5U -. - --- - - 5U
Naphthalene - -----.- ------5 U --------5 U
1.2:3-TnChiOrobeiirene ------5 U 5 U

UNVALIDATED DATA

n \depl\staff\Glean\cloI43\1f4\dvtable~1 091 va xis

U . Not detected, J • Esllmated value below the CRQl,
B . Analyle was round in the aSSOCiated laboratory blank, •• Resuh from dilution analYSiS 9124198@10 47 AM, 6 of 6

.. .... - .. .. .. -, - - .. - r_ - - .. - .- - -



.. ,- _r,,, -> .. .. - .. .. - ,..'- - .. - .. -' -
Aqueous Semivolalile Organic AnalysIS (ug/l)
Slle. Tank Farm 4
Case 0288: SDG' E1091

UNVALIDATED DATA

S_t_at_lo_n.~oc~tlon 45-MW-330-02 48-MW-424-02 48-MW-425-01 38-MW-605-01 __ ~:_MW_._60_1_-O~_ 45-MW-a02-01
Station Location 45-MW-330-02 48-MW-424-02 48-MW-425-01 38-MW-605-01 42-MW-601-01 -1-45---M-'W--a-'-0-'-2--O-'-1
Date Sampled--------- ------7/8/98 ----7/9/98 --- ----m/98 7/9198 - -------7/8/98 7/8/98

Date EKtraCti!d - --- 7/10/98 - --------7113;98 -- 7/13/98 7/10/98 -- --- --711OJ9a - 7/10/98
Date Analyzed - -----7124/98 -7/:24198 - ----7124/98 - --7124198 - -----7i24198 7/24198
Dilution Factor ------1- ------------ -1 -- ------1 ---1'-- ---------1 11--
PercentSOltds------- -----00 ..-- -00 -- ----00 --00 - --- ---00 - 00
ac Identifier None - Field Dup 48-MW--42~4-02- - None None None ---1- -No-n-e
4-Methylphenol 10 U 10 U 10 U 10 U 10 U 10 U
------- 1- ------ - --- - _
Phenol 10 U 10 U 10 U 10 U 10 U 10 U
ais(2-Chloroethyllether----- ------,0 iT - ------ --- -- --'0 U ------10 iT 10 U ---- ------,0 U- 10 U
2:ChlmophenoT--------- ---------;0 iJ ----------- '-'0 U 10 U 10 U -------10 iT 10 i.i
;.3.DlchiOrObenzene------- -----------;0 u ------- - ;0 u - --.. -- ---;0 u ----------·io u - --'10 U --------io u
i:4-Dlchlorobenzene -- -------,0 iJ -- ---'0 U 10 U- ------,0 U -- ... - ----10 U --------,0 i.i
,3:Dicht~~;;zene---- ---- -------;0 iT----- --- -----;0 U ;0 U 10 iJ- -- ---'0 iJ- 10 U
2:Meth~Phe~oi-- ------ ------10 U -------- --- -io u ;0 U ;0 i.i ---.-- ----10 iT 10 iT
1~~2'-oxybIS(I-ChIOropropanel ====!~ i:! f~ ~ ~Q Q ~§ 9 _~~-=J~ Q ~Q iJ
N-Nllroso-dl-n-propylamlne 10 U 10 U 10 U 10 U 10 U 10 U
He~achloroelti;ine-------- --- """iou ----------- IOU --------iou -------- .. IOU IOU ------ .. -IOU
Nitrobenzene -- ----.. - - .. -- io u ---------- - - -- ,6 U ------10 U--------io U -.. -- - --'0 i.i 10 U
Isopho'i'on~ -- --- -- - - --- -io u ---------- ---;6 iJ 10 i..i' ----10 u- --- ----10 iJ 10 U
2-Nli;~-phe;1;;1 --- .-- --- -- -- -- ------·-;6 U ----------- -- - --- i6 Li -------10 U-------- io U - - -----;0 u ------io u
2,4='6imeihYlphenoi--- - - -- - - - - - 10 U -.. - -- 10 U - - - - io U .. 10 U 10 U - 10 U
BI~(2-Chlo;~ethoXY)Meiti~n;; - - -- ---- - io u ..- -.- ---- - i6 iJ,-' ----------;0 i.i --- -- ------- i6 U - - ---;0 Li --------io U
2.4.-D,chlorophenOi--· ~- - ,- 10 U - -- -- - 10 U - --------10 iJ --~------- -io U ----i6 iJ -----io u
;,2,4=-TrictiiOr~benze;;e---- - -..- - -~-----io u -------. - i6 U ------10 iT -------;0 Li - -- ---'0 U ------10 U
Naphthal~n;------ ---- -------10 U -------- - - --;0 U 6 T ----10 iT ---.. ------;0 U 7 J
4-ChloroaOlIlI);--------- -------io iJ -------- ---io u 10 "i...i - 10 iJ -- --- ---io u io U
Hexachlorobutadiene----- - -------io iJ- --------~- -- ---io U -----10 i..i ------10 U ------------io u 10 i.i
4-Ctiloro-3=-melhYlph~nOi--~--- -----------10U- ----------- - - IOU ------10U ------10U - - - ·----'OU ------iou
2:Methyln~hthalene -------------10 U---------- ---;0 u 6 J ----io u ----- -----10 U------9 J
Hex~CtiI~rocyclop~riiadlene --- -- --- - -----,0 U --------- --- --- io u -------,0 U ------io i.i -- - -- -----;0 U 10 U
i,4.6:r-;ichtOrophenol------ --- - --- -- -- io u---- ---- -- - io U -------10 iJ --------io u- - ------io U -------10 U
2,4,5-TnchlorophenOi------- ----- -- --- 25 U- ----------- -- - ---- -25 iJ --- 25 U -----25 u- --- --- -- -----25 u ----25 U
2:ctilOronaphlhaiene- -- ----- -----------,0 U ------ - - - 10 u -----------10 u ---------io Li - - ----10 u 10 U
2:Nitroan'line ----- --------- -- 25 U --- -- 25 U --·----------25 u ---.~-- -- 25 U - - -- - -25 U --------25 i..i
Dll;ielhylphthalaie----- ----------- -- ----------io u --. ----- 10 U ----- ·-----10 U ----- --- 10 U - -- 10 i..T ---------,-0 U
Acen~phthyiene- - ---- -- - - ------- ---- io Li -- -- .. -- - 10 U - ------ - .. io i..i ------ -----10 U io u - -----------10 U

2.6-6inrtrOioluene------ ---------io u ------- io u -----10 u ----------10 Li -- -----'0 U ------10 U
3-NltroaOlllne·------- -- -- -----25 u ------------ .. ·....25 U ---.--25 U- 25 u --- ----25 Li -------25 U

~,~~~I~;=::n;=---=·-~=~ --=~-~-~:~~-~1~ ~- =:---:----=~-- -- --:~ ~ -~~~---2~ 6- -~--=-:~1~ ~ -:- :. -:~-~-:1~ ~ -===~-2l i
4-Nllrophenol----------- -- -------25 iJ ------- --- - 25 i.i ---------2-5 U -------25 u-- - -- - --25 iT -- 25 i..i

T

n ldeptlstalf'clean'ctoI43\1f4Idvtablelet 091 sa xis
U- Not detected, UJ - Detection limit approximate, J . Quantltatlon approximate.

. - From dilution andlysls. R- Rejected, EBfTB· EqulpmenVTllp Blank contdmlnatlon 9/24198(!l1O 47 AM, 1 of 4



Aqueous Semivolalile Organic AnalysIs (ug/l)
Slle. Tank Farm 4
Case' 0288. SDG' E1091

UNVALIDATED DATA

Stallon Locallon 45-MW-330-02 48-MW-424-02 48-MW-425-01 38-MW-605-01 42-MW-801-01 45-MW-802-01---_. ----
Station Locallon 45-MW-330-02 48-MW-424-02 48-MW-425-01 38-MW-605-01 42-MW-801-01 45-MW-802-01
DiiieSamiiie~r------- --- ... ----7/8196 - -----------7,9196 . -----W/98 . 719roe - -----7IBi9ii .. --7i8t98'-
Date Eldr;ci;d------- ------7/10/98 - -----------7/13/96 - ---~7/13J98 - ---7/10198 '-- ---7/i0/98 7/10/98
-------------- ---------- - ------------------- - -------- - ------- -- -_._.._--- - .....
Date Analyzed 7/24/98 ~!~~~~ _ 7124/98 7/24198 __ 7/24/98 7124/98
Dllullon Factor 1 1 1 1 1 1.----------------- --------- - ------~-------- - -------- -- - -.-
Percent Solids 0 0 0 0 0 0 0 0 0 0 0 0
ac"de;;lifi-;r-- None --.- - - Field Dup 48-MW-424:-02" -- None---- - .-. None --- - - None . None

Dlbenzofuran 10 U 2 J 2 J 10 U 10 U 1 J
2.4-Dlmtrotoluene 10 U-- ---'-10 U 10 U 10 U 10 U ------1-0 U
-------------- ------- -- - -~----- -- -- ------- -_. -- - ------- ---
~I~thytphthalate . !~ ~ _ _ !~ ~ 10 U 10 ~_ 10 U 10 ~

4-Chlorophenyt-phenytelher 10 U 10 U 10 U 10 U 10 U 10 U
Fluorene------ io u .--.- -2 J 3 T 10 U ------10 U-----3 J
4-Niiroiinlh;:;e------·----- - -'---25 U ------------25 U 25 U 25 U --------------25 U 25 U

4·,6-Diriiiro-2-rrielhylphenol----- -------25 u -------- ------·25 U 25 U - 25 U -------25 U 25 U
- -------1:-:- ------.------ -- ----- cc-l,-----~I~

N-Nltroso-dlphenytamlne 10 ~_ !~ U 10 U 10 ~ 1~ ~ 10 ~

4-Bromophenyt-phenylether 10 U 10 U 10 U 10 U 10 U 10 U
Hexachlorob~nzene ----- 10 U ..- '--'-io u 10 U· 10 U ----,0 U 10 U
Pentachlorophenoi-------- ·----··--25 LT -----------·"25 U 25 U 25 U ---- --25 U 25 U
Phe~a~threne -- -- .. ----- ---10 u .------ - ---"10 U -----4 J -----10 U -----10 U' 7 J
Ailihrace~e' ----. --'-'-'iou -------_.--- .. ··iou -------10U ------iou ·--------10U 1 J
Carbazoie"'--- ------10 U--------- --"'10 u ----"10 U ----- io u ---.- "---io u ------10 U
DI-~BulYliihihalate---- ---.. ------iou ------.."-' IOU --------iou ---------10U - ... '---,OU IOU
Fluoranlhene------- ---.- --- ---'--iou ------- ...-- -. iou -----------iou ------------ioiJ --- '--iou ---------;ou
Pyrene--' . --- _=- 10 Q --------~--~! L !~ Q. ~~ ~ 10 U 1 ::i
Butylbenzylphthalate IOU IOU IOU 10 U IOU IOU
3,3'-Dlchlorobenzldlne .. ------,0 U -- ---- ---io u io u -----·,0 u ---- -------10 U 10 U
Benzo(a)anlhracene--------- -----------io u-------- ..-. --10 u --- ;0 U ------io U --- - ''''---'0 U 10 U
Chrysen-e----------- - --- --'0 U-------- ---------io U io u -----10 U ·--------,0 U ------10 U
blS(2-EthylhexyIiPhth~iat-e-- - - ----------io iT -------- -- ---io U 10 U -----,0 U --------2 J 10 U
DI-;i::ociyiphltialat~------ -- ---- - .. '10U -----.--- . IOU --·----10U -----------10U --- -IOU -----iou
Benzo(b)Ouoranthene -----------io u ------.-- -- io U ..------io U· ------io u --------- -"10 U 10 U
Benzo(k)Ouoranthene ------- -------io U- -----10 U-------10 iJ- ------10 U- -------10 u 10 U
Benzo(a)pyrene----- -----10 U ------------10 U 10 U· 10 U- -----·-;0 U 10 U
Indeno(I,2,3~d)pyre~--- ----·io U· -'-'-----io u ----;0 U 10 U -·-------10 U -----10 U
Dib.mZO(a:"hjAri\hraCeile---- -----10 U--------- ------10 u 10 U -----;0 u----·-----io U 10 U
Benzo(g,h,I)Perytene 10 U------ - ... -'0 U io U 10 U -----10 U 10 U

n \deptlstall\clean'4:to1431J14\dvtable\e1091 sa xis
U - Not detected, UJ - Detection limn apprOXimate, J • Quanlitatlon approximale,

• - From dilution analySIS, R - Rejected, EBITB - EqulpmenVTrlp Blank contamination 9124/98@10 47 AM, 2 of 4
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Aqueous Semivolalile Organic AnalysIs (ug/l)
Site. Tank Farm 4
Case 0288: SDG E1091

UNVALIDATED DATA

Station location 48-MW-805-nl 4S-MW·807-01 45-MW-808-01 48·MW-809-01 TF4-MW·DUP-Ol TF4-MW-RB-Ol----- ---- ---- ---- -------- -- ----- ----------- --------------t
~tatlo!' location _. 48-MW-805-01 ~~~~?~1 45-~~:~0~-~! ~MW·809~!..... __ !.!:~~:DU~:~I TF4-MW·RB·O~ _
Date Sampled 7/9/98 7/8/98 7/8/98 7/9/98 7/9/98 7/8/98
Date Eirtra~i;d--------- --- ------7/13198 -- ------ 7/10/98 - - ---------7/10/98 - -----7i1Ji9a - --------7Ii3J9a - 7/10/98
DaieAnalyzed--------- ---- 7123198'- ----7/24198 - ---7/24/90 - 7/23/98 7/24198 7/24/98
Dilution FaciOr--------- -----1 - ------, -- -- ------1 -- ------, -------1 1
----_.- ---~----,----- --- - -- -- ------------+- -- - -------------.
Percent Solids 0 0 0 0 0 0 0 0 0 0 0 0ac Identlfier--------- None - None ---- - No,u;------- -- -- None - - Field DUp 48=MW-424-02 Rlnsate Blank

4-Methylphenol 10 U 10 U 10 U 10 U 10 :':U_
t

-:-1::0,:':U
Phenol 10 U -'0 U --------10 U 10 U ----- ----'0 U 10 U
B;s(2-Chlor~lhy1iether---- - -- ----10 U ----------10 U -- -- io u --- ----;0 U ------- -- - - --- --10 jj ------10 i.i
2:ChloroPhenol-------- ------;0 U- -------;0 ii - ------10 U ;0U----loU 10 U
i.3-Dichlorob;-nzen~---------- - ---- - ----;0 ij --------io u -- - -----10 ij ------.,0 U -------- ----10 U 10 jj
i,~Dichiorobe~e~e --- - --- --------- --io ii ----------- io U -- ---;0 ij -------;0 u -------- - ----;0 U- - ;0 jj
i:2:0;chl~obe;;en-;;------------10 u------io ij --- ----,0 U ;0 U -------- --- ----10 U 10 U
iMethylpheno'------ ------io U 10 U --------;0 U 10 iT ---'---10 U ;0 U
2,Z.:oxY!Jls(;:Chloropropane) - -;0 U - -;0 U -------10 U 10 U --------------10 U- ;0 U
N:NrtroSO-<lI-r;'~propylamlne- 10 U ,0 Ii -- 10 U 10 U 10 ij- 10 U
H"exachIOroetha-n-;;----- ------10 U -io u . ------.,0 ij ----10 U- -------------10 Ii 10 U
Nitrobenzene . - -------10 U ------ 10 i.i --- -- ----;0 U -----10 iT -----------10 U 10 U
is-ophor(;n~ -- -- ----------;0 U --- --- - io u ------;0 ij 10 U --------- --10 U 10 U
2-Nltroph'i!"nOi-·---- 10 U io U -----,0 U 10 U -----10 U- ;0 U
2,4-Dlmethylphenol 10 iT ----10 U ---- 10 U 10 iT ,----------10 U 10 U
Bls(2·Chloroelhoxy)Methane 10 U..-----io U -------.10 U 10 U -10 U 10 U
2;4=Oichlorophenol------ 10 U ;0 U ------,0 u- 10 ij- ---------10 U 10 jj
;:2.4:Trichl~;ot;;;;;-zene_----------10 U- -------io ij - -----10 U 10 U --------------,0 U- 10 U
N.;phlh~lem!- --- --.- .-. ---------10 U ------ --10 ij ·-------;0 ij -----io jj ---------- ---10 u- 10 U
4-Ch-l~roamhn;; - - -- - ------ ---;0 U ---- ---;0 U -- -- ---10 ij- -------i6 ii ------ - ---- -- ------;0 U - ;0 U
. - - - . --- .- --- --_._---- ..
Hexachlorobutadlene 10 U 10 U 10 U 10 U 10 U 10 U

-'._-~., . .--- ------
4:~~'?!O-~-~~~~yl~_h!~~! . 1~ U 10 LJ 10 U ~o U .__. _ _ __ 10 U !~ U
2-Methylnaphthalene 1 J 10 U 10 U 10 U 10 U 10 U
Hexachlorocy~lopeni~die;:;;--- - -- ------. 10 LJ -- - -- - - lOU --- IOU - --- --..-; 0 u --------- -- -- i0 U ------10 ij
2,4.i~:ir,~hlorophe-noi--- ----- ------'ou ---------- IOU -IOU ------------·10U ----lOU ---- ----;ou
2.4,5-i;ichlo;oph;~oi - - - .. -- - - -- 25 U j--- -.- 25 U 25 U -- - .. -- 25 U 25 U -- -.- -----··-25 U..
2-Chloronaphih~iene -10 U --- - --- 10 U 10 U --- - 10 U -- - -'0 U ----------,0 U
2:Nliroanlhne .-- -- ---- --- -- -25U ----- 25U - 25U ---- --25U --25U ---------25U
[ilmethylphih~late--------- --------10 u- ----- - --io u ------10 U ----- --;0 U ----.--- ------ -- ---'0 U -----10 U
Acenaphttiyiene--------- --------10 U -;0 U --- -- - "---'0 U -----10 U --------- - -. ---10 U ------10 U
2,6-DlnltrotoiUene - --- - ----10 jj -;0 ij ------10 U ------10 U -----------10 U ;0 U
3:Nit;~a~l~ne--·--- -. -- ·--------25 U ----------25 U --25 U ------25 U --------------25 U ------25 U
Acen~phthene -- - 1 j -.- -- 10 U 10 U -- . - -2 J -2 j - -.- -------;0 U
2.4:oinrtrophenoi - - --- 25 U ------ -- -25 U -- 25 U ----- -- -- '-25 U -25 U -. ----- _. - 25 U
4-Nrtrophenol - 25 U 25 U 25 U 25 U 25 U - - '-- -.- 25 U

n ldeptlslalflcleanlctoI43\l14Idvlable\e1091 sa xis
U- Not detected. UJ - Detection hmlt apprOXimate, J . Quanlltatlon approXimate,

•. From dilution analySIS. R - Rejected, EBITB· EqUipmentITlip Blank contamln~tlon 9/24/98@1047 AM, 3014



'I

Aqueous Semivolallie Organic AnalysIs (ug/l) UNVALIDATED DATA
Site: Tank Farm 4
Case 0288: SDG- E1091

Stallon Locallon 48-MW-805-01 45-MW-807.Ql 45-MW-808.Ql 48-MW-809.{l1 TF4-MW-DUP-Ot TF4-MW-RB.{l1
Stallon Location ----- 48-MW-805-01 - 45-MW-807.{l1 --- 45-MW-808-01- 48-MW-809.{l1 TF4-MW·DUP.Ql TF4-MW-RB.{l1
------~---------- -----1--·------- -- --------- -- -----=--~-I-_I----------"'-,---,-I--+---~--I-
Date Sampled 7/9/98 7/8/98 7/8/98 719198 719/98 7/8/98
Date EMtraCted------ ----~7i13198 -- -~--7i10/96 - ----7/10198 -- --~7/13198 - ----~-----7113198 - --- 7110/98 -
6aie AnalYZed -----.----. ~--7/23/96 - -------·7/24/98 .-. -----7124196 - --~ 7/23196 - ------ --7124196 - ---7/24196 -
6IiUtlonFactor---·----- ·_--------1 - ·-----------1 --..- - ----1 - ------1- -- -.-- --- -.-- --1 -- -------·1-

. ----~--- -- ----------- -- --._--- ~- -------_._---
Percent Solids 0 0 0 0 0 0 0 0 0 0 0 0
QC Idenllfier None Non-e----·- None None Field Dup 48-MW-424.Q2 Rlnsale Blank

Dlbenzofuran 1 J f--- '~ ~ ......c.'O:.I..=U 2 J 2 J 10 U
2,4-Dlnrtrotoluene 10 U 10 U 10 U 10 U 10 U 10 U
Dlelhylphthalate 10 U -----,0 U --------~w iT ------,0 U' ---'0 U 2 J
----'--'----.:..:'--------'1-----'- - ------ "- ------ -~-----------,-,-1------,-1-
4-Chlorophenyl-phenylether 10 U 10 U 10 U 10 U 10 U 10 U
Fluorene - 2 J ----,0 D 1 J 2 J ----"2 J 10 U
_.__._---------- --
4-Nltroamline 25 U 25 U 25 U 25 U 25 U 25 U----------------- - -- --- -
4,6-Dlnrtro-2-methylphenol 25 U 25 U 25 U 25 U 25 U 25 U
N-Nltro~c;:.diphenyiiimme--- -----,0 D ------10 D -----10 D- 10 U ----- 10 U 10 U
~phenYI-Phenyiether 10 D------10 U ---------;0 iT 10 U ------ ·-----10 D 10 U
Hexachlorobenzene 10 U 10 U - 10 iT -----,0 iT -------- - --10 U 10 U
,...Pe-n-ta-c-h-lo-ro-p-h'-=e:..::no""I-'---------I------2-""'5 iT-------25 U -------25 U 25 U- -----------:2-:::5l:U':-J--------:2=5f:":-U
Ph;~a~th;;~e ---- ----- ------. -----2 J" -----. --_. ;0 U ------·10 U---10 U- ------- _.- ----------10 U 10 U
Anthracene -. 10 U .. - ;0 U -.- ;0 U ----- --;0 U -- - -- .-.- -10 U 10 U
Carbazol~ ------ -·-,0U·-- IOU ;Ou·---···---10U ;OU------;OU
6i=O-ButYiPhihaiaie---- -----10 U --------;0 U ------------;0 U 10 U --- - -- -'10 U io U
Fluoranlhene 10 U -------,0 i.i ---------10 U 10 U ---·---------,0 U 10 U
Pyrene ;0 U -----i6 U ---~io U 10 U ----------,0 U 10 U
Butylbenzylphthalate 10 U 10 i.i 10 U 10 IT ------ 10 U 10 U
3,3--DlchlorObenzldlne 10 U -- -io u ------io U 10 U --------------,0 U 10 U
Benzo(a)anihra~~n;;---- 10 U 10 lj- ------,0 U 10 U 10 U 10 U
Chrysene---- ------io u -----io u --------io u· ------10 U ·----'0 U 10 U
bls(2.Ethylhexyl)phthalate -----,0 U -----2 J -·----,0 U- 10 U -------------,0 U' ------,0 U
DI.n.oclyjphlhai;iie·------- ------io u ---------10 U - ··--------io U ---·----10 U ------------ ------10 U 10 U
Benzo(blfluoranthe;;e----- ------10 i.i ----.- io U -----10 u ------10 i:.i ------------ --10 U 10 U
BenzO(kjiiuoranthene -.--- ------io U-----10 U ------10 u 10 U- --------------10 lj' 10 U
Benzo(a)pyrene ------ 10 U 10 U -- ----,0 U 10 U- -------------,0 U 10 U
ind;-no(;~,3.{;d)py;e~e------ ·------·-io u --··----io iJ . --- -- ---'0 u -------io u -----.---.--. - ---10 U 10 U
D;benio(a.h)Ariih~acene--- .- - - - - --'0 U - -.. io U 10 U --.--.- - - 10 U ------ - --10 U -------10 U
Benzo(g,h,I)Perylene --- ----·10 U.------- io U -._-- --- '-'0 U ------10 U ---- -- -- --- .. ··-io u 10 U

n \deptlstaff\clean\ctoI43\1f4\dvtable\el091 sa xis
U - Not detected, UJ - Detecllon i1mrt approximate, J - Quanlttallon approximate,

• - From dilutIOn analySIS, R - Rejected, EBIlB - EqulpmenVTnp Blank contaminatIOn 9124196(!l10 47 AM, 4 of 4

.....- .. - .. .. - - .. - .. _. --,.- - - - -
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Aqueous TAL And Dissolved Metal AnalysIs (ugll)
Site. Tank Farm 4
Case 0288, SDG E1091

UNVALIDATED DATA

Station Location 45-MW-330.Q2 45-MW-330-02F 48-MW-424.Q2 48-MW-424.Q2F 48-MW-425-02 48-MW-425-02F-------- --
Station Location 45-MW-330.Q2 45-MW-330.Q2F 48-MW-424.Q2 48-MW-424-02F 48-MW-425-02 48-MW-425.Q2F

- ----- -
Date Sampled 7/8/98 7/8/98 7/9/98 7/9/98 7/9/98 7/9198
Date EKtracted

-------
---------- ---_._---- --------- - -------. - -- -- ------ -- --
Date Analyzed

~f------ - ------ ---- ._-
Dilution Factor 1 1 1 1 1 1
Percent Solids 00 00 00 00 00 00
ac Identifier None None Field Dup 48-MW-424.Q2 Field Dup 48-MW-424.Q2F None None

Arsenic 20 U 20 U 20 U 20 U 20 U 37 B
Barium 108 B 22 '6 171 B 214 B 246 B 222 B
Cadmium

------- ----- -- ------~--
19 B 13 B 10 U 11 B 14 B 26 B---------- ------- - -------- --

Chromium 075 B 060 U 060 U 060 U 060 U 060 U

Lead 21 U' 21 U' 21 U' 20 U 21 U' 21 U-- - - --_.- - ------- --------- -- -- -------
BMercufl-_---- 036 009 U 010 B 009 U 011 096-- -- ------------- ------ --~----

Selenium 50 U 50 U 50 U 50 U 50 U 50 U- ------------- - ------- - -----.._-
Sliver 77B 70 B 20 U 20 U 86 B 31 B
---- ---------- --- --_.. -- -- -- - ~ --------- --. .- . --- - . ----- -- -- --~------------- -- ~ - ._- -- - -- -_. _.-. _. --

0 __________________

--------- - - -------- - ----------'-------------- - -- --- ------ -- ------- -
Note The "F" In the sample number Indicates the sample was analyzed lor dissolved metals -- .------- -- r r ----- ---- - TT -- --- ---- ---- -- ---------. - ,

.......
"

~1' _
~:. ': ....

_.~

-;. ~:.

n ldept\stall\cleanlcloI431114'iMablelel 091 ma xis
U • Not delected, B • Below CRDL,

E - Estnnaled due to Interference, •• Reported Irom reanalysis 9/24/98(!!10 51 AM, 1 014



.\

Aqueous TAL And Dissolved Metal AnalysIs (ug/l)
Site. Tank Farm 4
Case 0288, SDG E1091

UNVALIDATED DATA

719198

48-MW-805-Ql F
48-MW-805-Ql F

719198. I I I

48-MW-805-Ql
48-MW-805-Ql

7/8198 I t

45-MW-802-Ql F
45-MW-802-Ql F

7/8/98

45-MW-802-Ql
45-MW-802-Ql

7/8198
42-MW-801-Ql F
42-MW-801-Ql F42-MW-801-Qt

42-MW-801-Ql
7/8198

38-MW-605-01 F
38-MW-605-Ql F

7/9198

Station location I38-MW-605-01
,Station location 38-MW-605-01
Date Sampled 7/Q/QR

~~~~r==.~[N=----;~I~IN~"'·-~==j~t~:---·-;:~~=--=~~~::.- o~I.... o~... O~
Arsenic 20 U 20 U 25 B 99 B 106 20 U 20 U 20 U--- --------
Banum 245B 242B 176B 413B 986B 164B 54B 135B
cildmiUiil----- ----~B 22 B ------------'4 e 1-5 e- 24 e- -------2-5 B IOU 13 e
Chromium - ----06ol:J" 060 U --------24 e" ;191 -- 323 -- -----060 U 268-1-----060 U
lead ------21 U~ 21 U' ------- .... 21 U' -----21 U- 18 7 ~- --------2-1 U' 30 6;- -----20 U
Mercwy---- -----009lJ" 009 U· ---()(jg'U --------o1B B 009 U ------011 BOlO B 009 U I
Seierlliml ---------- ---------50 U 50 U -------50 U 50 U 50 U 50 U' 50 U 50 U
s!iVer----- ----·----6-4 B-----55 B --- --435 - 183 B 89 B . 77 B 37 B 29 B

- -------- - .

---------1 I-I I I I I I , '-'--- I I t-I I I
Note The "F" In the sample number Indicates the sample was analyzed for dissolved metals-------·..----·-------·-·---rr--- I I I I I I

n ldepllslaff\cleanlclol43l1f4ltMable\el091ma xis
U - Not detected, B . Below CROl,

l: . blhnaled due to Interference, •. Reported from reanalysis 9124/98@1051 AM, 2 of 4

.. '_Ita .. .., •.- -',- .. - - _. .. '. - ~.- - -
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Aqueous TAL And Dissolved Metal Analysis (ug/l)
Site. Tank Farm 4
Case 0288, SDG E1091

UNVALIDATED DATA

Stalion Location 45-MW-607-01 45-MW-607-01 F 45-MW-606-01 45-MW-606-01 F 46-MW-609-01 46-MW-609-01 F TF4-MW-DUP-Ol----
45-MW-608-0i-Stallon LocatIOn 45-MW-607-01 45-MW-607-01 F 45-MW-608-01 F 46-MW-609-01 46-MW-609-01 F TF4-MW-DUP-Ol------ - ------ -

~ate ~ampled ___ 716/98 7/8/96 7/6/96 7/8/96 7/9/96 7/9/96 7/9/98-------- ---- --------- - ------ -
Date Extracted--- _._----- ------- --------- - -- ------ - ------- - ------1-
~~e A~~~ed___

--~-~--- --- - ------- -- ---- --- - ----
Dllullon Factor 1 1 1 1 1 1 1

---------- -------- ---- -- - ------ ------ ----+
Percent Solids 00 00 00 00 00 00 00
ac Idenllfier None

- None--- None None Field Dup. 46-MW-424-02None None

ArseniC 20 U 20 U 26 B 20 U 130 56 B 20 U
Barium 133 B 78 B 160 B 94 B 426 B 266 B 176 B-----------_.. ------- --- - ------- - -~----~-----

37 B
-

Cadmium 18 B 11 B 24 B IOU 17 B 14 B
---- --------~---- _._--- ---- - --- -------- -- - -_. '-'- _. --
Chromium 17 B 060 U 18 B 060 U 75 B 060 U 070 B

-------
U' 21 ULead 21 U' 21 U' 21 U' 21 U' 21 U' 21------- -

Mercury 010 B 011 BOlO B 009 U 012 B 017 B 009 U
------

50 U 50 U 50 U 50 USelenium 50 U 50 U 50 U-------- - -------
20 USliver 103 B 75 B 171 B 97 B 36 B 43 B-- - -- -- - -

+ •• _-- ------ ---~--- --~------~. ------ ---
k ___ -- -

Note The "F" in the sample number Indicates the sample was analyzed for dissolved metals------r -1- --- - -- --T

,;......

n ldeptlslaff'LleanlctoI43\lf4Idvlable\el091 ma xis
U - Not detected, B - Below CRDL,

E • Estimated due to Interference, • - Reported from reanalysIs 9/24/98(!l1O 51 AM, 3 of 4



Aqueous TAL And Dissolved Metal AnalysIs (ug/l)
Site: Tank Farm 4
Case 0288, SDG E1091

UNVALIDATED DATA

Stallon Locallon TF4-MW-DUP'{)l F TF4-MW-RB'{)l TF4-MW-RB'{)l F
- TF4-MW-DUP.{)l F

- ------- -
Stallon Locallon TF4-MW-RB.{)l TF4-MW-RB'{)lF------------ --- -------- ------
Date_~~y~__ 7/9/98 7/8/96 7/8/98----------- ---- ------ - -------
Date Extracted------- ----------- .- -~ - -
Date Analyzed

- -
Dilution Factor 1 1 1

Percent Solids 00 00 00
ac Identifier Field Dup 48-MW-424-02F Rlnsate Blank Rlnsate Blank

Arsenic 20 U 30 B 20 U

Barium 189 B 37 B IOU---------- . - -------- ---- ---- - - -------- - ---------
Cadmium 10 U 11 B IOU---

060 U 080 B 060 UChromium

Lead 21 U' 21 U· 21 U·

Mercury _____ 009 B 014 B 013 B

Selenium 50 U 50 U 50 U

Silver 23 B 190 B 138 B-------- - -------- -
-------- -~_._------- _. -------- ---- ------_._-

-- _. --- Not~__The "F' in the sample number Indicates the -- - ----- --
sample was analyzed for dissolved metals

n \deptlstaff\cleanlctoI43\1f4\dvlablelel091 ma xis
U - Not detected, B - Below CRDL,

E - Estimated due to interference, • - Reported from reanalysis 9/24/98@10 51 AM, 4 of 4

_~"J-'" -'.. -- - ,.. .. - - -, .. <- - '.. ---
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Aqueous Total Petroleum HydlOcarbon AnalySIS (mg/l)
Site. Tank Farm 4
Case: 0288: SDG E1091

UNVALIDATED DATA

EPA Sample Number 36-MW-605-01 42-MW601-Ql 45-MW-330-Q2 45-MW-802-Ql 45-MW-807-Q1 45-MW-808-01
---~--- ------ -

Station Location 38-MW-605-01 42-MW-801-01 45-MW-33O-Q2 45-MW-802-Q1 45-MW-807-Q1 45-MW-tl08-Q1
------ -

7/8198 7/8/98Date Sampled 7/9/98 718/98 7/8/98 7/8198- - ~-----

7/12/98 7/12198Date Eldracted 7/12198 7/12198 7/12/98 7/12/98

Date Analyzed
-

7113/98 7/13/98 7/13/98 7/13/987/13/98 7/13198 -- -- - ----- -
Dilution Factor 1 1 1 1 1 1------- -
Percent Solids 00 00 00 00 00 00- -
QC Identifier None None None None None None

Total Petroleum Hydrocarbons 11 U lOU 18 36 11 U 11 U

n 'depllstaf~lean'Gto143\l'4'dvtable~1 091 ha xis
U • Nol detected, J • E611mated value below the CRQl.

B - Analyte was found In the associated laboratory blank, •• Result from dilution analysis 9/24196(!l10 45 AM, 1 of2



Aqueous Total Petroleum Hydrocarbon Analysis (mgtl)
Site: Tank Farm 4 '
Case: 0288: SDG. E1091

.\

UNVALIDATED DATA

EPA Sample Number 48-MW-424-02 48-MW-425~2 48-MW-805-01 48-MW-8Q9.01 TF4-MW·DUP~1 TF4-MW-RB~1

Station location 48-MW-424-02 48-MW-425~2 48-MW-805-01 48-MW-809~1 TF4-MW·DUP~1 TF4-MW-RB~1----- -
Dale Sampled 7/9/98 7/9/98 7/9/98 7/9/98 7/9/98 7/8198
Date E>dracted

-
7/14/98 7/14/98 7114/98

-
7/14/98 7/14198 7/12198

---m5/98 -
Date Analyzed 7/15/98 7/15/98 7/15198 7/15/98 7/13/98

Dllullon Factor 1 1 1 1 1 1--------. - ----~-- - -
Percent Solids 00 00 00 00 00 00-- --
QC Identifier Field Dup 48-MW-424-02 None None None Field Dup 48-MW-424-02 Rinsate Blank

Total Petroleum Hydrocarbons 17 10 U 15 10 U 40 1.1 U

U - Not detected, J . Eslimated value below the CRQl,
B - Analyte was found In the associated laboratory blank, •• Resulllrolll dllutlun analysis 9124/98Q!10 45 AM, 2012n \deptlstaff\cleanlct0143\1f4\dvlable'4!1 091 ha xis

_~~)~_~'~A~'_~ .. /-, - -\ ~ '... ,..... .. -- ..
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Aqueous Gasoline Range Organic AnalysIs (mgtl) ,
Site: Tank Farm 4
Case: 0288: SDG' E1091

UNVALIDATED DATA

EPA Sample Number 48-MW-424-02 48-MW-425-02 TF4-MW-DUP~l TF4-MW-RB~2 TF4-MW-TB~2---
Station Location 48-MW-424-02 48-MW-425~2 TF4-MW-DUP~1 TF4-MW-RB~2 TF4-MW-TB~2

Date Sampled
-- _.

7/9/98 7/9/98 7/9/98 7/9/96 7/9/98
Date Eldracted

-
f---

Oat=.An~~ed 7/21196 7/16/96 7/21/98 7/17196 7/16198
- ------~- -- --

Dllullon Factor 1 1 1 1 1
Percent Solids

-- -
00 00 00 00 00

QC Idenlilier Field Dup 48-MW-424-02 None Field Dup 48-MW-424-02 Rlnsate Blank Trip Blank

Gasoline Range Organics 050 U 050 050 U 050 U 050 U

n ldeptlstaf"'=lean'doI43Ilf4Idvtablelel091ga xis
U - Not detected, J - Esllmated value below the CRQL, I

B - Analyte was found In the associated laboratory blank, •• Resun from dilution analysis 9/24/98@1045AM, 1 of 1



A cursory data review was performed on the volatile, semlvolatlle, and total
petroleum hydrocarbon data associated with the soil and aqueous samples collected
at the NETC Tank Farm 4 site, on June 24, 25, and 26, 1998. The volatile organic
compounds were analyzed by USEPA SW-846 Method 8260A The semlvolatlle
organic compounds were analyzed by USEPA SW-846 Method 8270B, and the total
petroleum hydrocarbons (TPH) were analyzed by USEPA Method 418.1.

The data package was checked for blank contamination and laboratory and field
precision. Rinsate blank TF4-SB-AB-01 IS associated with the TPH samples of thiS
SDG, and IS located In SDG E0951 . The laboratory and field blanks were free of
contamination. The relative percent difference (APD) of the TPH matrix spike and
matrtx spike duplicate analyses exceeded 50% (63%), The data user IS cautioned
In uSing the positive TPH results due to poor matrtx spike preCISion.

The data package was checked for completeness. The TPH sample analysIs dates
are Incorrectly noted as 98/12/30 on the sample plots. The raw data Indicate that
the samples were analyzed on 7/1/98, and the data are not affected. The
laboratory was contacted on August 8, 1998 for verification of the volatile
instrument calibration percent difference values, which were reported as 0% for all
compounds. Corrected Form VIIs were received at TtNUS on AU9l:!st 14, 1998 and
the data package IS complete.

(11;) TETRA TECH NUS, INC.
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cc: File N0288A-4.1 0

INTERNAL CORRESPONDENCE

42-S8-806-1416,45-S8-807-1416,
45-S8-807-2425, 45-S8-808-1921
(Field Duplicate Pair 48-S8-809-1 517 I
TF4-S8-DUP-02 in SDG E0951)

4/Solls/

1/Aqueous Ainsate 81ankl TF4-SB-RB-0 1
(located In SDG E0951)

September 24, 1998

James Forrelli'

Linda Terzis (,;<

TPH:

Data Aevlew, Project No. 0288, SDG No. E1018
Mitkem Corporation
NETC Tank Farm 4 Site, Newport, AI

VOC/SVOCITPH:
1/Aqueousl TF4-XX-0 1

C-NAVY-8-98-1227W

Date:

To:

Subject:

From:
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Memo to James Forrelli
September 24. 1998
Page Two

The field duplicate pair associated with the samples of this SDG (48-S8-809
1517fTF4-SB-DUP-02l are located In SDG E0951. The RPD of the field duplicate
pair results was greater than 50%. The high RPD value may be a result of
laboratory blank contamination (near the reporting limltl associated with the
analysis of the field duplicate pair.

The review Included a check for major non-compliances in the quality control
summary forms and data summary forms. The sample chromatographs and plots
were reviewed for agreement with the positive hits from the sample data.

The summary table results should be used with caution since the sample data have
not been validated. TPH results should be used with caution due to poor matrix
spike precision.



Aqueous Volallie Oruaruc AnalysIs (ug/l)
Site: Tank Farm 4
Case. 0288. SDG E1018

~PA Sam~~~~_~! ~~XX-Ol

Station Location TF4-XX-Ol
------- ---~-- - -- -- _. - -- ------
~~~~ ~~~pl~~- - __ ~~~~
Date Extracted 6130/98
----- ------- -------
Q~e A~~~yzed 7rT/98
Dilution Factor 1--------------- _. ----- . - -
Percent Solids 00
--------------1-----
QC Idenhfler

Dlchlorodlnuoromethane 5 U

Chloromethane 5 U
------- -

Vin¥! Chlor~~__ __ ~ ~

Bromomethane 5 U------- --
Chloroelhane 5 U-- -------
Trlchloronuoromethane 5 U.---_.._- --- --------
l.1-Dlchloroelhene 5 U--------------
Acelone 5
lodometha~e - -- ---------- ------5 U
--------_._---- ----- --

Carbon Disulfide 5 U
Methylene Chloride 5 U
Methyl teit-Butyl Elher 5 U
trans:' ;2=-6iChloroelhene ------5 U
1:!-Olchloroelh;;;;e ----- --- ----5 U
Vinyt"Acel;;te--- ------- 5 U
2-BulanO;"-;;---------- ----5 u
---- ------ --- ---------_._-- -.------ - -
~I~:~ .~-Qlc~~oroet~!.n~__ _ 5 lJ

2,2-0Ichl~~opr~pan~_____ 5 ~

Bromochloromethane 5 U----------- -
Chloroform 5 U
1,1,1-Tllchloroelhane 5 U--- - --
!~~ -Dlc~loro~~e~ ~ ~

Carbon Tetrachlollde 5 U--------------_._----- -- --- - ..
1,2-Dlchloroelhane 5 U
Benzene----------- -----.-5 U
----------
Tllchloroelhene 5 U------ ------- --
l,2-Dlchloropropane 5 ~

Dlbromomelhane 5 U------------ ------- --
Bromodlchloromelhane 5 U
-- -------
~Chloroethylvlnylelher 5 ~

cls-l,3-Dlchloropropene 5 ~

4-Melhyl-2-Penlanone 5 ~

Toluene 5 U
------- --

lrans-l,3-Dlchloropropene 5 U
l;1,2-irlchloroelhane --- -----5 U

UNVALIDATED DATA

U - Nol delected, J • Estimated value below the CRQL,
B - Analyle Wd~ !ollntlln the associated laboratory blank; • - Re~uft Irom dlhrtlon fnaiyt;16II \depllsla'f\clean~10143IJf4Idvlable'4! 1018vd Kia 9124/98(ll7 32 AM, I of2

.. .. ".,.. - ,:-. .- .. .. .. .. - .., - - ,,--'. - .. ..
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Aqueous Volallie Organic AnalysIs (ug/l)
Slle' Tank Farm 4
Case. 0286: SDG. E1016

EPA Sample Number TF4-XX-Ol
Station location-------- TF4.XX.Ol
---- - .- --- - ------ - - - - -----
Date Sampled 6126/96
Dai;E;jiaci~d- ---- -------- - --._..6I3OJ9B -
oaie AnaiYZed------ 7f7196 

Dilullo" Factor -----1 
PercentSohds-------- --- -00 -
QC Idenilfier -

!~:E~~~ropropane ~ ~

Tetrachloroethene 5 U
2-Hexanone ----5 U
Dlbromochloromethane 5 U----------------- ----- - -
1,2·Dlbromoethane 5 U
- --------- -- ------
Chlorobenzene 5 U
- -- ------- _.. ~----- ------- -
1,1,1,2·Tetrachloroethane 5 U------_. -
~!~~be~~~~~_______ 5 ~

!~~~~~~~~~ -_._--- ----- -----~~
S~~~ 5U
Bromoform 5 U
Isop!~pylbenzene 5 ~

1,I,2,2-Tetrachloroethane 5 U
. - . - ..- -- --- ..- ---~------ ..

1,2,3-Trichloropropane 5 U
Brc;;no~niene----"----- -----5 U
n·Prop~benzene 5 U
2.CiiiOr~toluene- -----~-- ----.--5U
i),5-Tiiinetiiylbenzene ---- ------5 U
4:chiOr~t;,luene-------- ------5 U
i;rt.BulYib-e-~ne------- ----5U
13:4-Trlmelhylbenzen;--- - -----5U
sec-B~iylbeni~-rie---------- -------5 u

e~~op~~py~~~~~~_ :~-.-_~_:~_ ==-=-~ ~
1,J-Dlchlorobenzene 5 U
i:4=oict;iOr~b;;;Ze;;;---- '5 U
n-Butylbenzene -'- '5 U
1.2·Dlchl~iobe;;z;-n"~----- ------5 ii
i,2-DliJroni;;.j-C"hi~iOp~- ----- -- -- 5U
i:2,4-Tnchlorobenzene ------5 U
-----_._---~ ------ ------ -
Hexachlorobuladlene 5 U
Naphthalene ------ - -... _- -----·5 U
1.2:J-riichiOrobenzene -- ----5 U

n \depllstaff\clean'do14Jllf4\dvtablele1016va xis

UNVALIDATED DATA

U . Not delected, J - Estimated value below the CRQl,
B - Analyte WdS found In the associated laboratory blank, • - Resun from dilution jlnalysls 9124/96@7 J2 AM, 2 of 2



Aqueous Sellllvolaille Organic AnalysIs (ug/l)
Site Tank Farm 4
Case 0288. SDG E1018

EPA Sample Number TF4-XX·OI
Stalion i~:iil~n ---- - -- TF4·X£Oi----·-
. -- _. ---- -
~~~~ ~~r!lple~ __ .. < • _ ~/~~~
Dale Extracled 6/30/98----- -------------- ---- -_ .._-- -
~~~~ ~~~I~~ .__?~!!~.!l _
Dilulion Factor 1--------------- ---- --- . -
Percent Sohds 00--------------- ------- -
QC Idenlifier

Phenol 10 U

~1~(2-Chloroethyl)el~.E:~__.. !~ ~

~-~~~ophe~~ !~ ~

I,J-Dlchlorobenzene 10 U- ---.-.- --------- --- ---- _.
1,4-Dlchlorobenzene 10 U------------------- -- --
1,2-Dlchlorobenzene 10 U--_. -. ----- --- ------- ----------- --
2-M~~~¥lphenol !~ ~

~,2'-oE~:t!·Chloropropane) !~ ~

~Me~~j.£~enol !~ ~

~-Nllroso-dl-n.propylamlne !~ ~

Hexachloroethane 10 U._------------- --------- --
Nitrobenzene 10 U._- - -~ - -- --- _. -- - - - --
I:~phoron~ . _ . 10 U

~~~roP!I~n~ . < • !~ U
2,4:~!melhylphenol 1~ L!
~~!2-C!'loroelhoxy)Methane 10 ~

~~Dlchlorophenol !~ L!
1~2,4- !!Ich~rob~~ene 1~ ~

l'!~p,!l~~~!:~~~___ _ !~ ~
4-Chloroamhne 10 U-----_.. - --_._--
Hexachlorobuladlene IOU
--_.. - ----~-------- --

4-Chloro-3-methylphenol IOU
2-Meihi!riaphthale;e---- ------ -10 U
He;;aZhTc;rocyclopeOtadlen-e--- - ---i0U

~-.~~}r~hlo~~~~ol .-== =-===i~ ~
~,~,~:~n~~~lor~ph~~~ _' . .. _ _ ~5 L!
~:~~~r~n~p_h~~~~~r~~ '~ ~
2-Nltroanlhne 25 lJ
-------- ---- -- - - _. __ .~- - -+ ••• -

D~~~~~¥lp~~~~I~!~ .._ __ __ 10 I~

~cenaphlhylene .__ !~ U
2,6-Dlnllrololuene 10 U- -._------_._----~-- --- -_._-- - -
3·Nltroanlhne 25 U
Acenaphthen~ -_•.__ .._-_.- - ---10 U
2,4=i5iliilioph-en;;J--------·-- -- --- .-_.- --is u
4:Nrtroph~001----- --- --- -- -- --..- 25 U

'\

UNVALIDATED DATA

LJ • Not delecled, J • Estimated value below the CRQl,
B - Analyt" WdS found In the associated Iaboralory blank, •. Resullfrom dllullon ilnalyslsn Idcpllstafllcieanlclo1431l14ldvlalJlele 1018sd xis 9124/980735 AM, lof2
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Aqueous Sellllvolalile OruallIc Analysis (ug/l)
SIIe- Tank Farm 4
Case 0288, SDG E1018

~PA~~!~p!=_~_~be~ !~~XX~! _
Slatlon locahon TF4-XX-Ol

---- -- - - _. - - - - -- --- - -
~~~~~~I!'~_ __~6/96 __
Dale Extracted 6130/96

Date Analyzed 7/21/96
Dllullon Faclor 1------------- --------1-
Percenl Solids 0 0
QC Identifier

Dlbenzoluran IOU-_.._-- - -----.. --
2,4-Dlnrtrololuene 10 U
Dlelhylphthalate -- ------ --2 J
4-ChlOiophenyl-phenytelher . -----io u
Fluorene------ IOU
- ----_.-._._----- ------ -
4-Nllroamllne 25 U

~,~:Dlnrtro_2-melhytphenol 2~ ~

~-~~~~o-dphen~aml~e !~ ~

~BromoE~~¥'.:E~~..E:~~ !~ lJ..
Hexachlorobenzene IOU
Pentachlorophenol 25 U
Phen-;;-rlihrene ------ ----10 U

-- - .. _- - ---- - - -- - - -- - - - - - -
Anthracene 10 U

.. - -- - -----_ ..- - - -.~---_..-
Carbazole IOU--- ------ ------- - ----- --- --- .----- -
~!:..~~~~Iphthalale ~ ~

Fluoranthene 10 U
Pyre"n-~-"---- -- ....--..----. . --------.- io Li
ButYlbenzyiPhthai;t;----- ------10 U
3,3'-Dlchlorobenzldlne 10 U
Benzo(a)anthracene 10 U
Chrysen;·-------------- ----io U
bi~(2-Ethylhexyl)phlhalale i0U
D~n_oclylphthaiale"----- ------10 U
B;~o(b)nuoranthene---- ·-·----io u
ii;~zoikin~Oiinlhene------ -- --------lii Li
B;~oia)pyreii;--------- ---- ---io u
Indemiil-I3-cd)pyrene --- ---"--10 U
Diiie-rU~-(a~h)Anthiacene ------ ---- -- - -- iii iJ
B;-rUQi!i:t;,oi>-;iy;;iie- --- -- -- -- ---. i0 U

UNVALIDATED DATA

-.
-:

, I
n ldept\stall\cleanlcloI431J14Idvtable'e 1Ol6sa xis

U - Not delecled, J • E6tlmaled value below Ihe CRQl,
B - Analyle was lound In the 8ssoclaled laboratory blank, •• Resun Irom dilution pnalysls 9/24/96(97 35 AM, 201 2



SOIl Total Petroleum Hydrocarbon AnalysIs (mg/kg)
Site' Tank Farm 4
Case. 0288. SDG E1018

.\

UNVALIDATED DATA

EPA Sample Number 42-5B-606·1416 45-5B·807-1416 45-SB-&l7-2425 45-58-806-1921

5tatlon Location 42-5B-806·1416 45-5B-807·1416 45·5B·807·2425 45-5B-808·1921------------ ------ - -
Dale Sampled 6/24/96 6/25/98 6/25198 6/26196

-
Dale Extracted 711196 7/1198 711/98 711/98
---- ---- - --------- - ----711198 -- ------ -
~~~~~~~ed 7/1198 711/98 711198

--
Dilution factor 1 10 10 1------_._- -
Percent Solids 600 903 830 873

aCldenllfier None
-------- -

None None None

Total Petroleum Hydrocarbons 12 U 17000 21000 3700

U • Not delected, J • Estimated value below the CRQL,

B • Analyta Wd~ '0111111 In the associated laboratory blank; •• Resuillrom dllidlon lInalyalan ldeptlslafl'Llean\cto1431J14\dvtaIJlele10 18hll xiII 91241980739 AM, 1011

... --- .. '.. - '. .. .- .... - .. ;-.. -\- -
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Aqueous Total Petroleulll Hydroca/bon AnalysIs (moll)

Site Tank Farm 4
Case 0288, SDG E1018

~PA Sa~p'~~~~~ ~~~XX-oI _

~~~~a~~~~-- ----- - -- ---- ~~~-~~~6/961=
Dale Extracted 7/1/96

~ate A~alyzed ~1/96 _
Dilution Factor 1--_._-_.- ~---_._------ ----------
Percent Solids 00
OCld;nWier------ --- -------- -

Tolal Pelroleum Hydrocarbons I lolu

UNVALIDATED DATA

n ldepl\slall'clean'cloI43UI4Idvlable\el016ha xlI
u -Not delected, J • Estimated value below the CROl,

B • Analyte WdS lound In the associated laboratory blank; •• Result from dilution analysis 9124196@7.36AM, 1 011
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